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Balanced insulation reduces your winding costs 


Its qualities are matched 


THE FLEXIBILITY TEST one several standard tests 
measure the Balanced Quality enameled wire insulations 


The flexibility tester winds wire sample under uniform tension test mandrel 


HOW FLEXIBILITY TESTS REVEAL OVERBAKED ENAMEL INSULATION 


flexibility test measures the ability 
enamel film flex bend with- 
out cracking. 

The Belden Flexibility Tester stand- 
ard test instrument, perfected Belden 
engineers, for testing the flexibility 
enamel film winding the con- 
ductor around mandrels progressively 
smaller sizes. 

sample wire wound upon 
mandrel and the film examined under 
microscope. cracks are visible, 
new specimen the wire wound around 
smaller mandrel and the film again 


Flexibility Ratings Room 
Temperature 


examined. When cracks appear the 
enameled film, the flexibility rating 
determined noting standard test 
curve (see below) the point which the 
curve intersects the smallest mandrel size 
used the test. 

Similar tests can made enameled 
wire after accelerated aging. Another curve 
gives the flexibility rating for “aged” wire. 
Overbaked enamel quickly detected. 

All Belden enameled wires must 
undergo these severe tests. Only balanced 
insulation, like Beldenamel, will survive 


them. Specify Belden and safe. 


Flexibility Ratings after Accelerated 
Aging 


ter 


Mandrel 


| 


— 


Flexibility Rating 


for best results 


Flexibility vitally important char- 
acteristic enameled wire insulation 
which must not sacrificed get high 
abrasion 
bility and abrasion resistance are care- 
fully matched for the best overall 
performance the enameled wire. 


WHAT BALANCED INSULATION? 


Balanced insulation enamel 
insulation which offers “balanced” 
combination essential character- 
istics. 

What are these characteristics? 

They are: (1) ability 
abrasion; (2) flexibility allow nec- 
essary bending coil winding with- 
out cracking; (3) adherence pre- 
vent flaking the wire stretched 
winding; (4) ability withstand 
varnish solvents; (5) good aging 
quality; and (6) uniformity in- 
sulation thickness. 

Beldenamel, these six essential 
characteristics are carefully balanced 
for best performance the wire 
your winding machines and lowest 
OVERALL winding cost. single 
characteristic sacrificed order 
that another characteristic may 
high. Therefore, Beldenamel—with 
its balanced insulation—gives the 
most satisfactory results all types 
windings. 

you want know you are 
always getting balanced insulation 
the magnet wire which you are us- 
ing? Just adopt Belden standard test 
methods and you will know 
whether some characteristics are too 
low too high. Belden standard tests 
eliminate guesswork buying wire. 


MANUFACTURING COMPANY 
4633 Van Buren St., Chicago 


Manufacturers 
Silkenamel— 
Celenamel— and Formvar. 


Further data tests and instruments for rating characteristics Balanced insulation sent request 
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and scientifically treated for control the unseen 


elements that effect endurance precision built every 
step, with exact control the visible and measureable, 
New Departure Ball Bearings offer performance ability that 


uniformly the highest order. BRISTOL, CONN. 


NEW DEPARTURE 


THE FORGED STEEL BEARING 


4 


| ‘ 
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3 
AFT DIAMETER HOUSING BORE DIAMETER 
| 
it 
STANDARD FELT SEAL TYPE 6000-P FELT SEAL TYPE 6000-P 


This NORMA-HOFFMANN SERIES BALL 
BEARING meets the needs manufacturers 
portable tools and other small high-speed units 
which minimum weight sought, center dis- 
tances are restricted, and designers are cramped 
for space. 


From the illustrations, note that the lighter 
proportions the new Series permit 
larger shaft housing fixed diameter, 


AND MORE COM 


smaller housing for shaft given diameter, 
than any standard light series felt seal bearing. 


Observe also that the thick, closely-fitting, re- 
movable (Patented) felt seal wholly within the 
confines the bearing itself and therefore not 
exposed injury. The wide, solid inner and 
outer rings make housing inserts unnecessary. 
Grease capacity ample for long periods 
service. 


Let our engineers work with you. 


6010-P 


6012-P 
6013-P 


6015-P 
6016-P 
6017-P 
6020-P 
6025-P 


BEARING NUMBER OUTSIDE DIAMETER 


The series furnished with 
single felt seal and the series 
with felt seal and metal shield the 
dimensions shown the table the 
left; available also are (un- 
shielded), (with one 
shield) and (with two metal 
shields) series which are slightly nar- 
rower width. Write for data sheet. 


-453 


ELECTRICAL MANUFACTURING published monthly THE GAGE PUBLISHING CO., 232 Madison Ave., New York, Accepted under the Act June 1934 
authorized July 20th, 1934, Vol. 25, No. 
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: 6012 12 -4724 28 1.1024 -453 ’ 
i 6013 13 -5118 28 1.1024 -453 ’ 
6015 15 -5906 32 1.2598 -500 
6016 16 6299 32 1.2598 -500 
| 6017 17 -6693 35 1.3780 -500 ! 
\ 6020 20 -7874 42 1.6535 -563 
} 6025 25 -9843 47 1.8504 -563 
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One stroke the impact extrusion press forms 
the housing for this radiator valve. this single. 
rapid operation, the Aluminum Alloy blank 
converted into cylinder with its ribs and em- 
bossings complete, ready for trimming and finish- 
ing. Such high speed production 
cost for the completed unit. 

agree, certainly, that this valve assem- 


bly beauty, with its pleasing, modern design 


and attractive finish. And because made 


Aleoa Aluminum Alloys, able withstand 
exposure live steam, retaining its efficiency 
and fine appearance. 

Many complicated parts, ordinarily designed 
for other methods manufacture, 
altered for production Aleoa Aluminum impact 
extrusions. You profit through reduction 
and product improvement. ALUMINUM 
Company America, 2179 Gulf Building, 


Pittsburgh, 


ELECTRICAL MANUFACTURING 
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Aluminum 


Gaining these advantages the assembly and and excellent resistance corrosion. 
use Aluminum Alloys: Suited quantity production; batch braz- 
Makes possible the joining metal parts ing applied Aluminum Alloys much 
that are too thin for welding. You work well the same basis with other metals. 
below the melting point the parent metal. Details this process have been worked out 
Assembly costs can usually substantially for number representative alloys, with 
reduced. wide range mechanical properties. Complete 
Produces neat joints, which require but information methods brazing Aluminum 
little finishing. Alloys available all metal fabricators. Write 
Filler material Aluminum Alloy, America, 2179 Gulf 
finished joints have welded Aluminum char- Building, Pittsburgh, Pennsylvania. 


NEVER COSTLY USE ALCOA ALUMINUM 


FEBRUARY 1940 


Metal workers! You can now braze Aluminum. acteristics, with equal better strength 
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Unbelievably diversified are the uses 
Richardson plastics engineers and 
designers countless products and 
manufacturing equipment. steel, 
paper, textiles, foods, ink, chemicals, 
printing, transportation, paint, cov- 
erings, electrical, communications, auto- 
motive and other industries, Richardson 
plastics are giving outstanding service, 
and suggesting further uses for these 
versatile materials. Consult Richardson 
engineers about any plastics applica- 
tion you have under consideration. 


INSUROK, the superior plastic, available 
sheets, rods and tubes, many grades, sizes, 
thicknesses and finishes for fabrication your 
own plant—or completely finished parts ready for 
assembly. Tough, durable, strong, light weight. 
Highly dielectric. For gears and bearings and other 
production equipment, INSUROK offers many prof- 
itable advantages. Get the facts about Laminated 
and Molded INSUROK. Write for complete details. 


Radio Belmont Radio Corp. 


RUB-TEX 
Molded hard rubber for elec- 
trical insulation, acid handling EBROK 
equipment and numerous other Widely used bituminous plastic for 
industrial applications. battery cases. Acid-resisting. Highly 


dielectric. Durable. Long-wearing. 
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Control 

Weight— 

Weight acts 

simple 

lever which 

turn actuates 

the Micro 

Switch. Used 

prevent cOmplete evapora- 
tion liquids container. 


Disc and Cam 

se- 

quence oper- 

ations control- 

led means roller-leaf 

actuator following the strips 
drum. 


Straight Cam 

Cam 

rod bar 

actuates roller 

arm which op- 

eratesthe Micro 

Switch. Used machine tools 
and packaging machinery 
control operation. 


Pe Po 


Screw Operated carriage actuates, 
each end travel Micro 
Switch which reverses stops 
motor drive. 


Stress Signal —The rod bends 
under stress and actuates 
spring plunger Micro Switch. 


Thickness Limit 

Roller 

type actuator rides 

material and operates the switch 
thickness limit exceeded. 


\ 
Weighted 
ing mov- 
ing material 
actuates either 
two Micro 
Switches indi- 


cate tension material. 


Lathe Carriage Stop—Lathe car- 
riage actuates the Die Cast Mi- 
cro Switch end travel. 


Solenoid Con- 
Plunger 
solenoid ac- 
tuates Micro 
Switch con- 
trol other cir- 


B 

ature change the length 

the bellows 
Micro Switch. 


Diaphragm 
Pressure 
Actuated 
The pressure 

gas against 

the diaphragm 

actuates the Micro Switch 
desired limits pressure. 


Coin Actuated— 


coin ma- 
chine, the weight 
falling coin, 
through proper 
lever, operates 
regular sensitive Micro Switch. 


Accurately Repeated Split-Thousandth Precision 


Industry recognizes the Micro Switch the only time- 
tested precision switch that combines the light weight 
compactness; small energy requirement and 
precision operation with rugged construction and 
Underwriters’ listed rating 1200 watts 600 
volts. 


Manufacturers every phase industry use 
wide variety ways—in practically every case per- 
mits new standards performance performs spe- 
cific functions more dependably than the unit pre- 
viously used. 


Many machine tool manufacturers use for motion 
and reversing limits. One hobbing machine manufac- 
turer found that the compact sturdiness the Micro 
Switch greatly facilitated the streamlining his prod- 
uct. now uses eight Micro Switches each ma- 
chine. 


The larger buyers airplanes specify Micro Switches 
because they are light, compact and are resistant 
vibration. 


Micro Switches are used numerous plant operations 
where the automatic inspection parts held 
timers, counters, and similar 
devices. 


Switching problems are specialized and therefore call 
for specialized experience. Micro Switch engineers 
have that experience. Let them help you. Tell your 
problems. 


Another 


WATER 
DUST and 
VAPOR-PROOF 


Switch! 


Oil-Dust and Vapor 
Proof Micro Switch 
for non-hazardous lo- 
cations. Genuine Neo- 
prene seals and gas- 
kets are used. Strong 
field wiring terminals 
accept No. solid 
wire. The die cast 
housing rugged— 
and standard con- 
duit hub makes in- 
stallation handy. Ask 
for Bulletin No. 


MICRO SWITCH 


MICRO SWITCH CORPORATION 
New York Chicago 


Copyright 1940, Micro Switch Corporation 


Boston 


MICRO SWITCH 
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Ewing Galloway 


OUR heating and air conditioning units, built with 
Torrington Air Impellers, are better equipped for 


smooth, ultra-quiet operation. Inherent qualities every 
Torrington Air Impeller design, precise structural 
uniformity and balance contribute their vibra- 
tion-free performance. Blower Wheels from 16” dia- 
meters. Propeller Fan Blades from 48” diameters. Spec- 


ifications and guaranteed ratings available for each size. 


The Co. Torrington Conn. 
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Now Allen-Bradley product 
has again won one these 
coveted the Fifth 
Electrical Manufacturing 
Product Design 
paper describing the new 
Button Station. provide the 
utmost in-ease installation 
and trouble-free performance, 
team this prize-winning com- 
bination all your 


: 


Here revolutionary new line push- 
button control exterior 
and new interior design. 
With their molded bakelite covers and 
polished diecast bases, these stations will 
add the appearance any job. And 
the mechanism the unit construction, 
make installation easier. Double 
break, cadmium silver alloy contacts 
assure trouble-free life. Investigate these 
new type standard-duty control stations. 


Allen-Bradley Company 
1309 First Street, Milwaukee, Wis. 


WINNER 
Fifth Annual Electrical Manufacturing 
PRODUCT DESIGN CONTEST 


paper describing the development the new 
Bulletin 800 Push-Button Station was given one 
the four awards the Fifth Annual Electrical Manu- 
facturing Product Design Contest. 
Only design that represented 
entirely new approach could 
have attained this coveted honor. 


Send for Reprint 
AWARD PAPER 


nger life 


Bulletin 
800 


Mechanism exposed front and sides 
for easy wiring 


tongue and groove 


Mechanism can 
removed self- 
contained unit 


Buttons can 
turned 90° for 
horizontal mounting 


danger grounds 
with molded plastic cover 


Double break, silver alloy contacts 
assure reliable operation 


Button has flange seal 


button flush and 
cannot operated accidentally 


Large buttons for easy operation 
danger shorting contacts 
Terminals conveniently located 


Easy mount machine bases 
Requires backing plate 
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WHOLESALER 


Bunting Standardized Bearings are 
instantly available any quantity from com- 
prehensive stocks maintained all markets. 
The hundreds different sizes listed cover 
practically all machinery production and 
maintenance requirements. Completely 
machined—ready for assembly. Write for 
catalog. 

Bunting Precision Bronze Tubular and 
Solid Bars are also available from stock ina 
wide range sizes. Also finished bearings 
for electric motors all makes from 1/50 
100 hp. Write for catalog...The Bunting 
Brass Bronze Company, Toledo, Ohio. 
Warehouses All Principal Cities. 


Your Command 


Engineering and research service your 
command without cost obligation. Let 
help you solve your bearing problem. Let 
quote your blueprints. 


METALS 
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FOUND! Many America’s Best-known Electrical 
Products and for Mighty Good Reasons 


G-E ACCESSORY DEVICES 


Button and 
Mechanism 


General Purpose 
Hot Fluorescent 


Medium Ad-medium 


NEOUS 


resistant 
Connector 


Portable 
Appliance and Fuses 


Wires 
built and Cables 
Assembly 


can’t discuss all the illustrated products 
detail. Their applications are many and varied. But— 
these G-E Accessory Devices have proved real helps WRITE, TODAY, FOR INFORMATION 
appliance designers and manufacturers. 


Experienced G-E Accessory Equipment Specialists 
Your product, too, will well served with G-E 


will help you answer your control and wiring prob- 
Accessory Equipment. Select General Electric Cord lems. Write and suggest that representative call 


Sets, Appliance Switches, Lampholders, Thermostats, ask for detailed information any the above prod- 
Wires and Cables, Heating Elements and Connector uct lines. Address Section Q-0162, Appliance and 


Assemblies help insure satisfaction your cus- Merchandise Department, General Electric Company, 
tomers. great many others have found that pays! Bridgeport, Connecticut. 


ELECTRICAL MANUFACTURING 


Each Shakeproof fastening presents metal product manufacturers definite 
opportunity improve performance and reduce production costs. Shakeproof 


lists engineers have developed and proven these fastenings their effort im- 
prove metal fastening methods. you have fastening problem fasten- 
ing product that requires development, write “Fastening 

SHAKEPROOF LOCK WASHER CO. 

Distributor Shakeproof Products Manufactured Tool Works 

2501 North Keeler Avenue Chicago, Illinois 
Send for this free sample Plants Chicago and Elgin, Illinois Canada: Canada Tools Ltd., Toronto, Ont. 

kit today! Copyright Illinois Works 


SEMS Fastening Washers 
Locking and Plain 


Screws Locking Screws 
Spring Special Stampin 


| 
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The Lullaby Bed Lamp Radio has molded Durez housing The new Cafex Coffee Maker with upper bowl molded 
combining smart appearance with strength and lightweight. impart foreign flavor. 


Molded Durez not only makes attractive housing for the Special molded Durez plastic gives the handle the Steem 
Allen-Bradley switch, but sturdy one with high dielectric Electric Iron outstanding heat and moisture resistance with 


strength and excellent resistance heat and moisture. rugged strength. Forms handle distinctive appearance. 


WHAT’S YOUR PROBLEM? 


The four products illustrated here were developed 
meet widely different conditions the electrical appli- 
ance field. Yet each them “has what takes” for suc- 
cess, because Durez plastics have played important 
part their design and construction. 


and lightweight combined with these special properties: 

High resistance heat (500 degrees and even more). 

Greatly improved arcing resistance. 

High dielectric strength. Self-insulation. 

top this, design possibilities with Durez are almost 
Maybe you have similar problem—or one entirely unlimited, and fabrication frequently reduced 

different. plastics can used, will pay you look single operation! For further information general 

into Durez. This modern material has long been standard special purpose Durez plastics, write Durez Plastics 


your industry for products requiring beauty, strength Chemicals, Inc., 682 Walck Rd., Tonawanda, 


PLASTICS THAT FIT THE 
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KEEP THEM ALL 


YOUR YOUR THERMOSTATIC BIMETAL 


pays standardize with General Plate Contacts and 
Thermostatic Bimetal. For then you have the convenience 
placing the responsibility with your supplier for com- 
plete assembly, ready for installation—and the assurance 
having every piece consistent design, fabrication 


and performance. 


SILVER LAMINATED CONTACTS 
All Types and Sizes 


The complete range General Plate Silver Laminated Contacts 
gives you the opportunity make greater economies your con- 
tact costs. For these contacts—made with solid silver contact sur- 
face, permanently fused alloy base—are less expensive than 
solid silver contacts. And, due General Plate’s laminating 
process, these contacts are harder, stronger and longer wearing. 
General Plate Silver Laminated Contacts are available covered 
inlaid sheets, strips, wire tubing, well buttons for welding 
and rivets all types and sizes. Contacts fabricated your speci- 
fications are also available and complete engineering staff ready 
help you special problems. 


TRUFLEX THERMOSTATIC BIMETAL 
for Every Application 


With General Plate’s Truflex Thermostatic Bimetal you can re- 
duce assembly adjustment costs new low. For Truflex man- 
ufactured precision rolling process that sets new standards for 
consistency. The lowest tolerances are maintained. Each piece 
gives you the same reaction temperature changes that you set 
your specifications. 

Truflex Thermostatic Bimetal available metal combinations 
that cover every requirement for temperature range, electrical and 
corrosion resistance, size, shape cost. You can order sheets, 
strips, coils parts specially made your designs. Our engineers 
will work your problems. Let quote your requirements. 


General Plate Division 


Metals Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated solid precious metals, 
electrical contacts—Solid and rolled plated precious metals all forms—Truflex Thermostatic Bimetals. 
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Cast-aluminum Rotor for High- 
starting-torque Low-starting- 


current Motors 100 hp. 


call because this 

rotor makes possible better con- 
trol the flow starting current, 
which quite essential for applications 
requiring high starting torque and low 
starting current. 


What the Valv-amp rotor? 
exclusive development G-E research 
and engineering. the most impor- 
tant fundamental design improvement 
double squirrel-cage rotors since the 
original Boucherot invention years 
ago. unique shape rotor slot, to- 


gether with particular method 
assembling the rotor punchings, confines 
the current flow the outer squirrel 
cage start. After the motor comes 
speed, the entire rotor conductor 
that is, both the inner and outer squirrel- 
cage windings, plus the neck portion 
utilized. The result high starting 
torque with low starting current com- 
bined with splendid running character- 
istics plus the advantages cast-rotor 
available. 


SEE WHAT ELSE VALV-AMP MAKES POSSIBLE: 


Simplicity construction 
Longer life and quieter operation 
Accurate mechanical and electrical balance 


casting operation 
eliminates the human element rotor 
fabrication 


ELECTRICAL MANUFACTURING 
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HOW BUILD THE VALV-AMP ROTOR 


First all, has built-in The laminations are formed and assembled break the axial 


continuity the necks connecting the inner and outer squirrel cages. Thus starting, the 
> 


flow current confined the outer squirrel cage. When the motor reaches full-load speed, the rotor fre- 

quency low and cufrent flows the entire rotor conductor. Typical slots have oblique instead 

radial necks. This construction gives you for the first time motors 


100 with indestructible, cast-aluminum, double-squirrel-cage rotor. 


APPLICATIONS MOTORS WITH VALV-AMP ROTORS 
Motors with the Valv-amp rotor construction are ex- 
cellent for applications where high starting torque 
air-conditioning and commercial-refrigeration com- Please more 
pressors, loaded conveyors, and ball mills. Don’t 
getting further information about this important de- 
velopment. Call write the nearest G-E sales office 
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FORMEX WIRE 
Wire stretched 20% and 
wound its own diameter 


MAGNIFIED ABOUT 15 TIMES 


TOUGH 


and FLEXIBLE FILM 
Cuts Down Rejects 


toughness. the property that determines 
how much winding tension film will stand without 


developing cracks. also indicates ability stand 
sharp bends. 


With respect stretch, Formex wire rates high. 
least three times tougher and more flexible than 
conventional oil-type enameled wire. See pictures 
above. also much more abrasion resisting. 
These are the reasons why well suited for 
modern high-speed winding machines. Definitely, 


cuts down rejects and lowers winding costs. 
That means savings. 


FORMEX WIRE PRODUCT GENERAL ELECTRIC RESEARCH 


GENERAL 


FORMEX 
WIRE 


ENAMELED WIRE 

and wound twice 

its own diameter 


MAGNIFIED ABOUT 15 TIMES 


Also—as compared with fabric-covered enameled 
wire—it takes less space and saves copper. 
most sizes, costs less per foot. resists many 
solvents; has high dielectric strength and long life. 


These, and still other properties, make Formex wire 
worthy study every manufacturer who 
interested lowering costs improving his prod- 
uct. For more details, see Bulletin GEA-2973. Prices, 
course, will gladly furnished. Address nearest 
office 
General Electric, Dept. 
Schenectady, 
New York. 


520-179 


ALV 
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motor 


longer does the menace short bearing life hang over 
not since U.S. Electrical Motors equipped their 
motors with Bearings and Lubriflushed them in- 
jecting new lubricant through duct leading from the out- 
side the motor the inner side the bearing with 
pressure gun. new lubricant injected, old lubricant 
forced out the bearing. Good bearings and efficient 


lubricating system ... what better combination can you 
find any motor anywhere? 4518 


INDUSTRIES, INC., FRONT ERIE AVE., PHILA., PA. BALL ROLLER BEARINGS 
FEBRUARY 1940 
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Both Are Important Your Shipping Box 


Better check today. your shipping box doesn’t 
have STRENGTH, the resilient, strength 
good corrugated board, plus 
better see The Packaging Laboratory combines 
practical research and top notch creative skill into 


service that tells you not only what’s wrong with your 


shipping box but also what about it. You can 
get this service for your own shipping box calling 


This 
case 
ideas and prove 
merchandising 
plans. Send for 
your copy today. 


HINDE DAUCH Executive Offices, 4907 Decatur SANDUSKY,OHIO 


Factories Principal Cities Canadian Address: Toronto, Ontario 
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URING 


“Eye appeal” helps sell appliances, but appeal” 
helps keep them sold. Where quietness operation 
factor, Westinghouse small motors can give you 
valuable help. this Type Capacitor motor, “no- 
bump” bearings, resilient mountings, and diamond- 
boring bearings all contribute lifelong quiet 
operation. addition, high-starting and pull-up 
torque, with low-starting current, make ideal, 
economical drive for many domestic applica- 
tions. Few wearing parts mean longer life and less 
maintenance. 

What Westinghouse doing making motors 
meet problems like these, has also done meet 
many others. Why not investigate? Mail the coupon 


for newest literature just issued Westinghouse 


small motors. 


WESTINGHOUSE 
ELECTRIC 


FEBRUARY 1940 


These Westinghouse motor features 
give lifelong quiet drives 


“NO-BUMP” BEARINGS 
STOP END-THRUST NOISE 


This feature Westing- 
house motors cushions 
end-thrust and absorbs 
noise and shock. Motors 
are made permanently 
free from end-thrust 
noise. 


RESILIENT RING 
CUSHIONS VIBRATIONS 


Resilient mounting, avail- 
able with most Westing- 
house small motors, re- 
duces vibrations and pre- 
vents them from being 
transmitted the mount- 
ing base. 


OVERSIZE SHAFT 
ASSURES STEADINESS 


Shafts are oversize be- 
tween bearings, prevent- 
ing whipping action. 
Skewed slots make rotor 
quiet-running. 


Ye TAT Wie 
Dept. Westinghouse 


East 


Send latest literature small motors to: 


Address 
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MONG the many types laminated phenolic sheet supplied for 
electrical insulating purposes Formica, one, XPND33, that was 
developed especially provide fast easy punching for production 
purposes Intricate shapes can punched cold from this material 
5/64 thickness with clean edge and minimum surface 
cracking between the holes. Simple shapes may punched thick- 
ness cold The workability the sheet combined with insulating 
qualities that make suitable for great many purposes. With you 


can get good insulating parts lower costs. 


THE FORMICA INSULATION CO. 


4638 Spring Grove Avenue Cincinnati, Ohio 
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THE BUYER MOTORS 


When fight fan wants thrills, does wait read about 
the main event the next paper? Not your life! 
knows that the only way enjoy good slugfest 

Perhaps you never attend fights, but buyer 
motors, you can certainly use the same reasoning. Instead 


merely reading about Leland motors and their 
famous records for dependability, get Leland and let 
show you first-hand exactly what can for you... 


how much sales strength can add your products. 

Send for your Leland motor today. Let show you... 

Ohio why the Leland motor often specified when given the 

opportunity demonstrate what can do. 
TURING Write, wire, phone your requirements. The Leland 

Electric Co., Dayton, Ohio. 


More Than 200 Fully Equipped Service Stations 
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Power Wire Wound 
Type Coating 


Type “A” 
Volume 


Type 
Volume Control 


940 


akers Resistance Units More Types, More Sha 


broadcasting—the first de- 
pendable “grid leak” produced, the 
forerunner the now-famous metallized 
filament-type resistance element. 
1925 radical improvement 
the filament type 
new stable filament embedded 


ceramic form with molded metal termi- 
nals—the recognized standard quality 


for many years. 

193 IRC announces the first 
moisture-proof cement coat- 

ing for power wire wound 

coating that. today. remains the standard 


for difficult applications. 

193 Bakelite resistance element 
for volume controls dura- 

ble and moisture made com- 

mercially available for the industry. 

IRC introduces the first bake- 
lite-insulated resistor. This 

principle has since been adopted almost 

universally the resistor industry. 


Today, IRC still the only firm making 
complete line insulated low-wattage 


units. 
1934 Multiple Finger Contactor 

for volume controls—each 
finger independently acting resulting 
quieter and more uniform 
first introduced. This principle gradually 
being adopted other manufacturers 
controls. 


Departing from conventional 


1936 IRC produces the 


first medium-power wire wound resistors 
with high temperature, molded bakelite 
insulation—also complete line low- 


power insulated wire wounds. 

The Spiral Spring Connector 
sliding metal-to- 

metal contact—is developed eliminate 

the last major source noise volume 


controls. 

IRC introduces cement coat- 
ing affording maximum pro- 

tection against excessive humidity con- 

ditions. withstands the standard 

Navy salt immersion cycling tests. 

1938 IRC introduces new type 
all-metal power 


having practically the same temperature 
rise with full load across small sections 


across entire unit. 

193 IRC announces the first 
Attenuators with commutator 

switching device and Spiral Spring 

Connectors. 


The metallized filament prin- 


ciple applied large 
resistor forms. IRC makes commercially 
available high voltage resistors, for use 
100 kilovolts, and power resistors 
for use high frequencies. 


40S NORTH BROAD PHILADELPHIA, 


Type “cs” 
Volume 


Power Wire Wound 
Type Coating 


The increased scope IRC specialized engineering activity 
insures continued leadership expressed further 
important fixed and variable resistor developments. 


ELECTRICAL MANUFACTURING 


j 
7 
Type 
— 
Type 
Type 
& 
fa) 
Type 
— 
Type 
Type A-21 


trol 


FURING 


HAVE YOU TRIED 


PAPER INSULATED 
MAGNET WIRE? 


APER insulation for the smaller sizes 

Magnet Wire (Nos. AWG) 
rapidly gaining favor among manufac- 
turers motors, transformers and other 
electrical apparatus. 

Paper insulation great interest 
primarily because its high dielectric 
strength, its good space factor and its firm, 
smooth surface which permits 
wound into solid, compact coils. Paper 
absorbs saturants even more readily than 
cotton, and the same insulating varnishes 
ordinarily used for cotton-covered wires 


AMERICAN STEEL 


Many Large 


Manufacturers are Already 


Enjoying Its Advantages 


serve equally well for paper. 

American Steel Wire Company Mag- 
net Wires are noted for their uniformity, 
high conductivity, and extreme softness. 
Our entire line employs all the most 
recent developments the electrical field. 
Our engineers will glad discuss your 
magnet wire problems with 
you. They have helped 
others overcome operat- 
ing difficulties; perhaps 
their experience can 
service you. 


DEQUATE 
IRING 


SAVE 


COTTON SILK MAGNET WIRE 


ARMATURE BINDING WIRE 


WIRE COMPANY 


United States Steel Export Company, New York 


Cleveland, Chicago and New York 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
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ELECTRICAL HEATING ELEMENT 


WIRE 


USED MILLIONS APPLIANCES 


This lady about buy toaster or, say, roaster. 
Its element made Chromel, but course the 
lady doesn’t know that. time moves what she 
does come know that she has bought very 
good device. She becomes more and more sold 
the advantages electric heat, and finally becomes 
good prospect for electric range. this way, 
the smaller Chromel equipped devices day-in 
and day-out selling job for you, free charge. 
They not only help sell additional heating 
devices, but also more appliances general. You 
please your customer and help small sales grow 
larger ones when you ask that your heating devices 
have Chromel elements. 


HOSKINS MANUFACTURING COMPANY 
Detroit, Michigan 
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she 
very 
mes 
way, 
You 


VOLTAGE RANGES 


volts—20,000 
ohms per volt 


Volts 0-5/15/30/150/300/500 volts 1000 
ohms per volt 


CURRENT RANGES 


amperes, ampere and amperes 


Current amperes (available 
through self-contained current transformer) 


0-3000, 0-30, 000, 0-300,000 ohms 


0-3 megohms, megohms 
(self-contained batteries) 


Compactness and light weight 
provide extreme portability. 
Sturdy oak carrying case meas- 
Weight 1314 lbs. 


The Model 785 Industrial Circuit Tester brings 
new convenience, new economy production and 
maintenance testing. This compact, self-contained 
unit provides all the ranges necessary for voltage, 
current and resistance measurements wherever 
high sensitivity factor including all types 
signal systems, telephone circuits, photo-cell cir- 
cuits, oscilloscope circuits, and for servicing net- 
work protectors, etc....checking the electrical 


signal, control and 


electronic circuits ... 


THE NEW 


WESTON 


Industrial 
CIRCUIT TESTER 


(Model 785) 


values sensitive relays, cathode ray tubes, public 
address systems and amplifiers, thyratron tubes, 
well for many other plant production 
and maintenance requirements. Complete data 
this new, relatively inexpensive test unit will gladly 
sent request. Weston Electrical Instrument 
Corp., 582 Frelinghuysen Avenue, Newark, 


WESTON 
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small compact size and light weight the 

Selenium Rectifier the design engi- 
neer’s dream. Because the high permissible voltage 
the plates holds minimum the number required 
... the high current density permits the use small 
plates ... and the one-piece plate minimizes the num- 
ber parts, the Selenium Rectifier inherently 
small unit for its high power-handling capacity. 


Other Outstanding Features 


“IN OUTPUT 


The use small hardware, including lighter mount- 
ing brackets, made possible light assembly 
pressure. The compactness permits reduction the 
size and gauge housings—thus adding flexibility 
design and reduction costs. 


tifier finds wide, general-pur- 
pose application variety 
forms for the rectification 
high low currents 
high low voltages. also 
has many other uses, such as: 
spark quencher, polarizer, 
tone generator, etc. 

Efficiency: addition low 
first cost, the high efficiency 
the Selenium Rectifier 


over wide load range as- 
sures economical operation 
and, furthermore, requires 
maintenance. 


Wide Temperature Range: 
operates instantly am- 
bient temperatures from 
—40°C. for contin- 
uous service higher 

for intermittent. 


Overload Capacity: 
will withstand 


RECTIFIER 


short overloads ten 
more times the normal rated 
current without damage. 


Ruggedness: entirely 
metallic, rugged design 
shock vibration. Not 
critical assembly pressure. 
Regulation: Stable 
output and good reg- 
ulation during years 
wide use. 


Electrical Stability: has 
moving parts, requires 
adjustments replace- 
ments, there nothing get 
out order. has practical- 
unlimited life. 


Low Back Leak: has neg- 
ligible back leak for bat- 
tery charging. protective 
devices required guard 
against interruptions A.C. 
supply. 


Consulting engineering services available for your specific requirements. 
Address Engineering Department for descriptive bulletin. 
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é 
137 Varick Street, New York, 


has 
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ctical- 


neg- 

bat- 
ective 


REPUBLIC 


REG. U.S. PAT. OFF. 


BERGER MANUFACTURING DIVISION 
NILES STEEL PRODUCTS DIVISION 
STEEL AND TUBES DIVISION 
UNION DRAWN STEEL DIVISION 
TRUSCON STEEL COMPANY 


Behind this simple explanation lies the reason for 
the uniformly high quality Republic Silicon Sheets 


ALL REPUBLIC SILICON SHEETS ARE 
ROLLED MEN WHO ROLL NOTHING ELSE 


When you buy Silicon Sheets from 
Republic you are buying, far re- 
sults are concerned, from maker that 
specializes one product. 

The entire crews certain mills 
heaters, rollers, catchers and shearmen 
work exclusively this product. 
And special laboratory completely 
equipped with magnetic testing equip- 
ment continually tests and checks 
their work. 

large number buyers confirm 
the wisdom this plan operation, 


because letters tell how much the 
qualities Republic Silicon Sheets are 
appreciated their high permeability 
and low core loss—the flatness lami- 
ability stack flat— and the freedom 
from loose scale and hard spots the 
metal that play hob with dies. 

Booklet 171, sent request, will 
provide you with technical informa- 
tion all grades and gauges. Write 
Republic Steel Corporation, General 
Offices, Cleveland, Ohio. 
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GET 


Remember how used yell the first intrepid 
motorists? Sort hard see the outlines 1940 
car one those old gas buggies, wasn’t it? was 
just hard visualize modern Rockbestos heat- 
resisting wire when you looked the early so-called 
“asbestos with its semi-porous insulation and 
lattice-like braid. 

Rockbestos research experts have plugged along 
just hard the automotive engineers, and, their 
field have made just much 
relative progress. 
wires have been developed 
withstand the trouble-creating 
destructive action heat and 
moisture, oil, grease, corrosive 
fumes and even fire, many 
and such varied applications esists 
that our line con- 


Heatproof 
Fireproof 
Permanent 


Never becomes 
hard brittle 


TEN TESTED ROCKBESTOS VALUES 


Resists heat and 


structions constantly growing. Many these stand- 
ard wires are adaptable the long list appliances 
and equipment ranging from waffle irons electric 
cranes, but should your wiring problem particularly 
tough can build that will make your 
product trouble-proof and always ready the 
flick the switch. 

Every wire, cable and cord the Rockbestos line 
gives you the reputation-building, sales-increasing 
Tested Why not 
investigate them? you use 


Oil, grease and Range and Appliance Lead 
Wires send for our Bulletin 
High overload 

capacity No. 64. you use other types 


Reduces returns 
and replacements 


let send you recommended 
sample. Products 
Corporation, 748 Nicoll St., New 
Haven, Conn. 


Builds good will 


Increases sales 


Also refer the Electrical Contracting and Electrical World Buyer’s Reference Editions 


New York Buffalo Cleveland Detroit 


Pittsburgh St. Louis 


Los Angeles 


Chicago 


San Francisco Portland, Ore. Seattle 
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Executives, product designers, engineers all those responsible for product 
may promptly secure any the items listed here. Simply check those desired and mail the card 


SPRING SLIDE RULE 2-01 


Figures rapidly and accurately the vari- 
ables compression and extension 
springs; computes torsional stresses 
commonly used combinations dimen- 
sions; indicates loads, deflection and other 
necessary data. William Gibson Co. 


END MOUNTINGS 


Dimensional, construction and electrical 
details standard and skeleton type 
motors developed for applications requir- 
ing end mounting such air filters, 
blowers, vacuum cleaners. Westinghouse 
Electric Mfg. Co. 


HEAT INSULATION 


Properties three efficient types in- 
sulation—cork-board, pine fibre and fibre 
glass—for refrigerators and refrigerated 
equipment. Developed meet different 
service, construction and market require- 
ments. Armstrong Cork Co. 


CONE-DRIVE GEARING 


Engineering manual contains complete 
data design, hp. ratings, sizes, ratios, 
tooling available, etc. connection with 
cone-drive worm gearing. Charts are in- 
cluded for determining ratings accord- 
ance with pressure, ratio and velocity 
factors for various classes service. 
Michigan Tool Co. 


CAM LEVER SWITCH 


Specifications and essential dimensions 
cam lever switches with lock non-lock 
features and variety assembly possi- 
bilities. General Control Co. 


FLEXIBLE COUPLINGS 2-06 


Functions flexible coupling, practical 
information the most efficient means 
compensating for misalignment con- 
nected machine shafts, features design 
and construction, service factors, applica- 
tions, rating, dimension and weight tables 
the various types. Arranged for ready 
reference. Farrel-Birmingham Co., Inc. 


MOTOR STARTER 2-07 


Design features magnetic controllers 
with definite-mechanical-time acceleration 
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meet the needs for general purpose and 
machine tool applications. 
view shows construction details. General 
Electric Co. 


MOTORS, CONTROLS 


Designed aid the selection the 
correct safety switch, circuit breaker, 
multi-breaker, panelboard, manual 
magnetic motor control motor for in- 
corporation within the complete electric- 
ally-energized product. Westinghouse 
Electric Mfg. Co. 


RHEOSTATS 


Electrical and mechanical characteristics 
heavy duty rheostats and potenti- 
ometers for application electro-plating, 
spot welding, motor control and electronic 
etc. DeJur-Amsco Corp. 


LOW-BAKE FINISH 2-10 


Outstanding advantages low-bake 
finish offering extraordinary low-tempera- 
ture curing characteristics with notable 
resistance and durability qualities. Ault 
Wiborg. 


PLANER DRIVE 


What the complete variable voltage re- 
versing planer equipment consists of, how 
operates and how rated. Also ad- 
vantages this type drive. General 
Electric Co. 


NON-FERROUS ALLOYS 


Group non-ferrous alloys offering in- 
dividually combination physical and 
electrical properties which make them 
suitable for resistance welding electrodes, 
current-carrying springs, bushings, gears, 
switch plates and other parts. Mal- 
lory Co., Inc. 


WIRES AND CABLES 


Advantages and properties synthetic 
rubber-like material which applied 
the strip method directly over standard 
wall thickness the wire cable in- 
sulation and firmly bonded during 
the vulcanizing operation. Conductors re- 
quire protection. Okonite Co. 


FILLERS 


Complete line mineral fillers for use 
the plastics and rubber industries, 
paints, varnish and allied products, 
polishes and cleaning compounds, and 
wherever increased strength, greater du- 
rability and resistance abrasion and 
heat, low electrical power factor, are 
requirements. Dicalite Co. 


NICKEL ALLOY 9-15 


Technical information corrosion-re- 
sistant wrought alloy nickel, copper 
and aluminum, including its composition, 
physical constants, properties, working in- 
national Nickel Co., Inc. 


cost obligation. Requests qualified readers will 
promptly handled. Just circle the publications you went. 


The Editor 


reader ELECTRICAL MANUFACTUR- 
ING, request that you send the printed matter, 
the reference number which have circled. 
(Please fill out completely, showing company 
and title, even non-business address used. 


Individual 
Function title 


Products you manufacture 
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INSULATED COUPLINGS 2-16 


Five types flexible couplings for appli- 
cations ranging from hp. upwards. 


Dimensions and prices available sizes. 


Charles Bond Co. 


SPEED CONTROL 


How greater machine speed flexibility 
may obtained with the installation 
variable speed control units which change 
speeds instantly and smoothly, save space 
Pulley Co. 


PROTECTED MOTOR 


Shows how splash-proof motors, available 
ac. and types from 125 hp., 
are constructed for protection against 
water and moisture. Louis Allis Co. 


STAINLESS STEELS 9-19 


Condensed discussions various analyses, 
table properties and corrosion data 
are given stainless and heat-resisting 
steels used for all types equipment 
the various process industries. Republic 
Steel Corp. 


WASHERS 


Sizes and shapes standard and special 
washers various materials, including 
steel, brass, copper, aluminum, fibre, etc., 
carried stock for immediate shipment. 
Wrought Washer Mfg. Co. 


HEATING ELEMENTS 


Electric heating elements for wide 
variety products possessing desirable 
characteristics for long life and efficient, 
economical service. Acme Electric Heat- 
ing Co. 


INDUCTION MOTORS 


Tables performance characteristics 
shaded pole induction motors permit easy 
selection for required performance. 
Dimensional data well construction 
features are given. Barber-Colman Co. 


SPEED REDUCERS 


Single, double and triple reduction hori- 
zontal herringbone gear reduction units. 
Procedure for selecting units, service fac- 
tors, load determination guide, dimensions 
units, hp. ratings, overhung load ca- 
pacities, dimensions base plates. Phila- 
delphia Gear Works. 


STAINLESS STEELS 2-24 


Handy stock list showing the wide range 
free-machining stainless sheets and bars 
available for immediate shipment. Uni- 
formity analysis, smooth finish, and 
high corrosion resistance are important 
characteristics these steels. Crucible 


Steel Co. America. 


RELAYS 9-95 


Complete engineering data industrial 
control and power transfer relays, midget, 
mercury contact, instrument-controlled, 
signalling, lamp-controlling, polarized, 
sensitive, overload, ratchet type sequence, 
close differential, and time delay relays. 
Also mounting styles, coil specifications, 
covers and housings for relays. Struthers 
Dunn, Inc. 


INSTRUMENTS 


Complete line rectangular switchboard 
instruments including ac. and volt- 
meters and ammeters, wattmeters, power- 
factor meters and frequency meters. Con- 
struction features, operating principles 
and dimensions. General Electric Co. 


CAPACITORS 2-27 


Listing replacement motor starting 
capacitors for electric refrigerators, oil 
burners and other ac. motor-driven equip- 
ment. Manufacturers are listed alphabeti- 
cally with the proper replacement ca- 
pacitor arranged correspond with the 
manufacturer’s part number. Cornell- 
Dubilier Electric Corp. 


WELDING ELECTRODES 9-98 


Comparison charts elec- 
trodes, offered both this manufac- 
turer and others with indications their 


cost obligation. Use this postpaid 


BUSINESS REPLY CARD 


Postage Stamp Necessary Mailed The United States 


WILL PAID BY— 


ELECTRICAL MANUFACTURING 
232 MADISON AVENUE 


FIRST CLASS 
Permit 
New York, 


NEW 


suitability for specific job requirements. 
Approved tentative specifications for iron 
and steel arc welding electrodes are also 
offered. McKay Co. 


COUPLINGS 9-99 


Range sizes and types flexible 
couplings available making possible 
proper and economical selection for 
specific applications. Falk Corp. 


SMALL PARTS 2-30 


‘How controlled production provides bet- 


ter steel for small machine parts made 
from screw stock. Motor pinions, belt 
pulleys, pump bushings, guard bearings 
are typical parts using such steel. 
Jones Laughlin Steel Corp. 


STAINLESS ALLOYS 2-31 


Many types corrosion-resistant alloys 
for specification under adverse product 
operating conditions. Includes wide 
range for many products and purposes. 
Duriron Co., Inc. 


PROCESS DRIVES 2-32 


Diversified line motors, drives and 
controls for integration within process in- 
dustry products help reduce operating 
costs. Mfg. Co. 


STEEL FASTENERS 2-33 


assist the selection devices and 
methods reinforcing all types ship- 
ping packages, including box strapping, 
nail-on types strapping, stitching wire 
for cartons, etc. Acme Steel Co. 


ROTARY 


Data units for converting dc. ac., 
especially built for operating radio receiv- 
ers, power amplifiers, public address sys- 
tems, etc. Janette Mfg. Co. 


COATING 


Three new coating materials prevent 
the adhesion weld spatter and pro- 
vide further economy producing excel- 
lent finished appearance and durability 
various types welded products. Gen- 
eral Electric 


MOLDS AND DIES 


Description process which produces 
molds and dies electroforming iron 
against pattern desired repro- 
duce. Rubber Co. 


RESISTANCE ALLOYS 


Handbook containing complete data 
line resistance alloys. Especially pre- 
pared assist engineer-designers the 
selection the right alloy for specific 
applications the electrical, radio, auto- 
motive, mechanical and chemical indus- 
tries. Wilbur Driver Co. 
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NOT for keeping 
bolted parts tight! 


Pressure the threads the only means which bolted parts are 
kept tight! device depending upon teeth bite can maintain 
adequate pressure over long range. When vibration sets the teeth 
farther and farther, the pressure the threads becomes less and 
less, and looseness quickly develops. Nothing accomplished 
preventing backward turning the nut. The actual causes initial 
looseness are bolt stretch, wear contacting surfaces, breakdown 
rust, scale paint. 

Helical Spring Washer the only device that can maintain ade- 
quate thread pressures over long range. Helical Spring Washers hold 
bolted parts tight compensating for the causes initial looseness. 


SPRING WASHER INDUSTRY Wrigley Building Chicago 
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on the threads. 


The Spring Washer compensates for 
causes of initial looseness — still main- 
tains pressure on the threads. 


The Spring Washer maintain 
pressure the threads over long range! 
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DELCO 


¥ 


DELCO HERMETIC UNIT 


Delco Hermetic Units for household re- 
frigerators are available sizes from 
h.p.—split phase, condenser start, 
condenser start and run. They provide 
long, trouble-free service and economical 


unit. 


Eliminates Seal Friction and Belt Fric- 
tion. important factor the efficiency 
and economy the Delco Hermetic Unit 
for refrigerators the elimination seal 


friction and belt friction. The unit com- 
pact, self-contained—requires atten- 
tion during the life the refrigerator. 


Manufacturing Methods Assure Freedom 
from Dirt Particles. Delco Hermetic Units 
are washed and dehydrated give positive 
protection against service trouble that 
might caused the presence foreign 
matter the unit. 


Engineered Meet Adverse Conditions. 
Insulation cotton specially-processed 
paper enables Delco Hermetic Units 
stand under adverse conditions, such 
splash coolant vapor. Operation 
hot wire relay magnetic relay affords 
overload protection well. 


Rugged Construction Gives Long Life. 
Rugged construction assures the long life 
Delco Products refrigerator units. Rotors 
are copper-welded—no solder used which 
might introduce metal particles into the 
sealed unit. Like all Delco Products mo- 
tors, Delco Hermetic Units are given di- 


electric and run-in tests before leaving 
the factory. 


FOR ALL APPLIANCES 
There Delco Motor Designed the Job 


Every Delco Motor designed specifically for the appliance which 
powers. This factor that protects the manufacturer, the 
dealer and the appliance user—a factor that has influenced leading 
appliance manufacturers specify Delco Motors for their products. 
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BALANCING 


guide machines, methods, tests and 


COMPACTNESS DOMINATES ENGINEERING 
SOUND Webster console SC-20.. 


LINES AND ENGINEERING BLENDED MAKE THIS 


OUTSTANDING 


Skilsaw belt sander 


SELF-TIMING CONTROLS FOR USE...... 


For all electrically-energized products, large small 


BRUSH FACTS FOR THE MOTOR 


Once again the right product insure best service 


WHEN YOU WIND YOUR OWN 


How secure best results specialized field 


New PrintedMatter, Publications 


Opportunities that enable the product 
maker keep well-informed. 


the Editor Sees It.......... 


Engineering Details........... 


That make products, large and small, 
better ones. 


Design The Month.......... 


recognition outstanding accom- 
plishment, new product. 


New 
quick review new. 


New Parts, Equipment, Materials 
make better products. 


Going 


News men and companies. 


Classified Index.............. 112 


the makers materials, finishes, 
parts and equipment. 


Index 130 
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APPEAR LATER ISSUES 


Recent Progress New Finishes. 
reflected more rapid drying, highly 
resistant surfaces, widely available permanent 
colors and methods application. 


When Light Weight Factor Motor 
Specifications. Some products call for 
maximum power-weight ratio. With port- 
ability and ease handling premium 
here guide the motor specification. 


Better Products. materials are no- 
where more effectively applied than the 
diversity electrically-energized products. 


Your Product Involves Sequence Opera- 
tions. Whether motors, heat application, 
light process steps are called for. this 
sequence review possible per- 
formance and ways obtain it, may help. 
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—DIE CASTINGS THE JOB BEST 


1929, leading hardware manufacturer 
employed ZINC Alloy Die Castings for the 
first time—in padlock. Not only this pad- 
lock still being sold volume, but many 
more products with die cast construction 
have been added the line. 
1940, for example,* find combination 
locker lock which almost entirely con- 
structed ZINC Alloy Die Castings— all! 

Why have the engineers this hardware 
concern steadily increased the number die 


castings their products? you not 


know the answer this question you may 
overlooking the solution some your own 
production problems. Any commercial die 
caster will glad acquaint you with the 
physical and economic advantages offered 
ZINC Alloy Die Cast parts—or write The 
New Zinc Company, 160 Front Street, 


New York City. 


The Research was done, the Alloys were developed, and most Die Castings made with 


99.99+% 


HORSE HEAD SPECIAL 
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balancing parts. 


dynamic couple equal and opposite the 
unbalance couple, see (D). 


approaches the problem 
long rotating 
parts heavy spot may exist (A). 
both the weight and axial location the 
heavy spot are known, corrective weight 
will give both static and dynamic bal- 
ance (B). the axial location the 
heavy spot unknown, weight will give 
static balance, but dynamic unbalance will 
exist (C). eliminate dynamic un- 
balance, weights and must added 
suitable correction planes form second 


a 


Many excellent types balancing machines 
are available aid the engineer-designer 
obtaining static and dynamic balance 
those rotating parts which may wish 
incorporate within his electrically ener- 
gized product. Here first-aid-to-the- 
engineer-designer discussion some the 
balancing fundamentals and methods 
applying corrections. 


ITH the present day tendency toward higher 
speeds many motorized machines, the 
necessity for eliminating the centrifugal 

shaking forces set imperfectly balanced rotating 
parts gains increasing importance. products such 
electric fans, refrigerators, vacuum cleaners, adding 
machines, dictaphones, which employ small frac- 
tional horsepower motors, these forces produce vibra- 
tion, causing undue wear the moving parts, together 
with noisy operation, power loss and excessive oil con- 
sumption. machine tools and large motors, heavy 
foundation massive frame construction may some- 
times used absorb the vibrations produced the 
bearings and thus remove the symtoms unbalance, 
but all the harmful effects the unbalance will still 
exist unless eliminated their sources the machine 
builder. 

electric motor, for example, the armature 
which unbalanced may run without vibration 
one speed, one type mounting, while other 
speeds, otherwise mounted, vibrations may appear. 
This due the fact that, since all structures have 
natural period vibration, the motor housing has 
its own natural period while the mounting has differ- 
ent natural period. The unbalanced armature sets 
cycle vibration for each revolution and, the 
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natural periods motor housing and mounting happen 
coincide with that the armature, maximum vibra- 
tion will occur. the natural periods vibration 
motor housing and mounting are not allied with the 
speed rotation, these vibration periods may oppose 
each other some particular speed speeds rota- 
tion and thus eliminate outward evidences vibration 
while, within the machine, the detrimental effects 
vibration will still exist. 

The procedure sometimes used, therefore, simply 
noting whether finished product appears vibrate 
not itself reliable indication whether not 
vibration present. The way know 
whether unbalance exists check the rotor sep- 
arately suitable balancing machine, and thereby 
definitely locate and remove the source vibration 
may variously caused. 


STATIC BALANCING SIMPLEST 


OTATING parts that are relatively short with re- 

spect their diameter may corrected satisfac- 
torily static balancing only. this form 
balancing, the part balanced placed level 
ways, which may have either hardened rollers knife 
edges, and the amount and angular position the heavy 
spot determined the force gravity. Correction 
made adding removing material one point 
only, irrespective the location the actual unbal- 
ance along the axis rotation. 

method often used, when balancing level ways, 
add weight the form plastic modeling clay, 
putty, the light side the part until will not 
roll the ways regardless the position which 
may placed. The radius the temporary correc- 
tion measured and multiplied the weight added 
ounces give the unbalance ounce-inches. 
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central- 

ized, switchboard 
control features this com- 
pensator type dynamic 
balancing machine. Flex- 
ible rods support the 
vibratory cradle 
the rack and pinion 
mechanism provides for 
quick and easy setting 
the pivot locking stands 
(A). Close-up head- 
stock assembly (B). Com- 
pensator adjustable 
remote control. 


manent correction then made drilling diametrically 
opposite the putty, adding permanent weight 


cal speed meant the speed which the frequency 
vibration the rotating part harmony resonance 


place the putty. 

relatively long part, such motor armature, 
the heavy spot may located near one end, yet 
weight applied the opposite end will give perfect 
static balance. When the armature rotated, how- 
ever, this weight will introduce unbalanced couple 
which may far more detrimental than the original 
static unbalance. The solution then consists rotating 
the part dynamic balancing machine. this form 
machine, the resultant force unbalance either 
end the part determined well the angle 
which the correction should applied. Weights can 
then added removed two arbitrarily selected 
correction planes perpendicular the axis rotation 
order introduce couple equal magnitude but 
opposite direction the unbalance couple. 

The relation between the operating speed, which 
unbalance determinations are made, and the critical 


speed the balancing machine important. criti- 


with the period vibration the vibratory support 
cradle the machine. this speed, maximum ampli- 
tude vibration occurs. Balancing machines are al- 
ways designed operate either above below the 
critical speed range order eliminate the effects 
several variables encountered this speed. 


BALANCING MACHINES MANY DESIGNS 


ARIOUS types dynamic balancing machines 

are now available which are accurate and are ad- 
apted for flexibility the balancing all products, 
whether large small, minimum amount time. 
The operation such equipment comparatively sim- 
ple, and the operator may become quite proficient 
dynamically balancing various parts without actually 
knowing why the different operations produce static 
and dynamic balance. some designs, the vibration, 
which caused the unbalance the rotated part, 


CHARACTERISTICS STATIC AND DYNAMIC BALANCING MACHINES 


Dynamic Balancing Machines 


Static Balancing Machines 


Automatic 
Balancer Dial and ick-Up Coils Weighing Vertical Blocks 
spindles. amountiance for rugged. for regrind- 
balancing dial ing re- 
light, high are placement. 
speed parts. determined. 


ELECTRICAL MANUFACTURING 


l 
4g 
‘ 
; 
i. 


nce 


the 


ad- 
icts, 
ime. 
tatic 
tion, 


measured creating compensating unbalance the 
machine which exactly counterbalances the unbalance 
the part, causing vibration cease. other de- 
signs, the machine furnished with suitable electrical 
pick-ups, the meter reading the pick-up current be- 
ing the measure the unbalance the part. 

One compensating type dynamic balancing machine 
has two flexible support rods each end heavy 
cast iron base. These rods support cradle assembly 
made steel tubing and aluminum alloy and restrain 
vibrate horizontal plane. The part bal- 
anced supported adjustable roller brackets this 
cradle, and coupled motor driven pulley mounted 
the main spindle which turn coupled through 
specially designed, magnetic-releasing, friction clutch 
the compensator, that the latter runs the same 
speed the work. The spindle also drives pointer 
high tension spark dial synchronism with the 
work. The cradle provided with platinum iridium 
alloy contacts designed amplify the vibration that, 
when the contacts are properly adjusted, the slightest 
motion the cradle will cause spark appear. 

The compensator cylindrical shape and has 
screw running axially through it. One projecting end 
the serew carries beveled friction-disc, 
other end graduated cap for reading the finer units 
unbalance. The screw carries the compensator 
weight inside the cylindrical barrel, and index 
the weight aligns with graduations along slot the 
side the barrel. Thus, the screw turned, the 
weight moves along and sets unbalance pro- 
portion the distance advanced. Movement the 
screw caused two small friction discs which are 
concentric with the compensator spindle and free 
slide endwise direction. are rigidly at- 
tached yoke which carries small armature and 
controlled electromagnets. 

All balancing operations are carried out, this type 
device, from switchboard mounted front the 
machine. Two buttons are used retard advance 
the compensator energizing electromagnets within 


dynamic balancing equipment includes 

sine-wave alternator, vibration pick-up and 
instrument for recording mils displacement vibra- 
tion (A). This unit easily applied when balancing 
machines under operating conditions (B). Designed 
form seismograph, this instrument indicates and 
records amplitude, wave form and frequency vibra- 
tion simultaneously (C). 


blocks are 
especially 
suited for ste- 
large di- 
ameter work 
sub-base can 
height give 
necessary clear- 
ance for work. 
Ball bearings, 
hardened, 
groundspindles. 


HIS sta 

balancing 
way has chilled 
iron discs fast- 
ened spin- 
which are 
ground and 
balanced ex- 
treme accuracy. 
Standards are 
different sized 

parts. 


the angle-shifting clutch. Another set buttons con- 
trol the compensator unbalance energizing the elec- 
tromagnets which move the yoke. Two other switches 
control the cradle contacts. 

balancing, the two planes which corrections are 
made are selected suit the part. Two cradle 
locking pivots are adjustable along the bed, and one 
pivot located each the selected correction planes. 
obtain the correction readings, one pivot locked 
that the resultant force unbalanee which lies 
the plane the locked pivot cannot cause vibration 
the cradle, since its centrifugal force has moment arm 
zero, referred the locked pivot. Any vibration 
then due the moment the resultant force un- 
the plane the open pivot. the cradle 
vibrates, the contacts one extreme each 

(Continued 68) 
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The sliding panel 
over the record 
player offers 
ing space. The 
recessed com- 
the left and 
right incorporate 
push-button type 
receivers for 
domestic and 
foreign programs 
and offer each, 
stage radio 
frequency. 


Per. 


the oper- 
ator sees it. 


OCALIZED, institutional distribution “ampli- 

fied sound,” recordings, radio broad- 

casts, addresses, news instructions educa- 
tion, music, sports, current events general economic 
and industrial life, has reached that point accept- 
ance which borders necessity. Institutions all 
types, particularly schools, hotels, hospitals, etc., liter- 
ally require sound equipment their every day rou- 
tine. Heretofore, the design suitable units has been 
treated almost entirely from the mechanical and elec- 
trical requirements the installation. Webster-Chi- 
cago engineers for some time, however, entertained 
the idea developing master type central control 
system that would combine beauty appearance with 
utility. The Model SC-20 the result. 

The compactness this unit almost unbelievable 
when the manifold features are considered. For ex- 
ample, instead being just radio receiver, just 
communication system, just amplifier for pro- 
gram delivery, actually embodies all these facilities 
one master unit. addition, there are many other 
features resulting from the combination. More broad 
its scope operation than any unit heretofore 
available, the master console only in. high over- 
all and in. wide 13% in. deep. 

The housing itself full size desk console which 
the operator can sit sustained comfort. Within 
arm’s reach are the controls for radio reception, pho- 
nograph reproduction and voice inter-communication 
with complete interchangeability. 

the center the flat desk top sliding cover 
which, when place, serves writing desk for the 
operator. Pushed back, reveals compartment con- 
taining the Webster-Chicago automatic record changer 
and reproducer. will play consecutively ten in. 
records twelve in. records, and skillfully 
designed virtually trouble-proof. Optionally, 


See also MANUFACTURING, November 1939, 
“Design the Month.” 


Without any way curtailing the broad 
usefulness and flexibility operation that 
are essential the institutional type 
centralized sound system, engineers for the 
new Webster SC-20 console model have 
achieved amazing space savings. Linked 
with technical features the unusually 
interesting solution the 
design problem. 


this compartment can house manual record player 
two-speed type for playing electrical recorded rec- 
ords rpm. addition the standard rpm. 
types. The sound from the records can, course, 
distributed over the entire system any selected por- 
tions thereof, explained later. Such flexibility 
thoroughly worthwhile feature. 

each side this record player compartment, 
but still within comfortable arm’s reach, are spaces for 
radio receivers. These are the push-button type, 
capable receiving both domestic and foreign pro- 
grams, featuring stage radio frequency each 
radio. This means that desirable current events, en- 
tertainment, economic and political subjects and any 
other features available through radio broadcasting are, 
effect, integral part the system. Selected pro- 
grams can received and distributed over the entire 
set-up through the simple process pushing one but- 
ton tune the radio and pushing another send 
over the sound system. 

Such flexibility and controlled availability ma- 
terial for institutions such schools, hotels 
pitals means, for example, that pupils can now have 
world events importance brought within ear-shot 
almost they transpire, desired, instead relying 
entirely reading about history. Hotel guests 
can entertained and hospital patients aided the 
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effort keep their minds occupied. Every room, 
matter how secluded remote, can placed touch 
with the world, via radio. 

addition the radio and phonograph features 
which are distributed the various rooms over one 
two amplified channels, there complete and 
comprehensive 
system. The radical innovation this feature its 
entire independence the two sound channels. 


separate amplifier provided for the inter-communi- 
cation system. 


HIGHLY SELECTIVE OPERATION 


THE simple process pushing button, any 
room can communicated with, regardless 
whether not program progress. The opera- 
tor the console can carry two-way conversa- 
tion with any room any group rooms desired. 


gram (A) 
for portion 
the room selec- 
tor panel. 
the arrange- 
ment the pro- 
gram selector 
panel the mul- 
ing primary 
components 
stressed. 


NORMAN CONRAD 


CHIEF ENGINEER 
THE WEBSTER COMPANY 


This places the central console touch with all the 
room locations intimately and quickly though 
they were the same room. 

outstanding development which Webster-Chi- 
cago engineers have added this console identified 
“Room Return”. This feature permits picking 
program originating any one the room lo- 
cations the system and bringing back the cen- 


heart and brain the the main 

control panel (A) where controls, meters, 

clock and room and channel selectors bring 

highly flexible all-service institutional amplified 

sound system into vitalized and extraordinarily 

useful existence. B—Circuit arrangement for this 
main control panel. 
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OLLABORATING 

upon the develop- 
ment con- 
sole type SC-20 were 
Chief Engineer 
man Conrad who was 
responsible for the basic 
design, Sales Manager 
Cushway repre- 
senting market and user 
acceptances and 
manager and engineer, 
who shared the problem. 


tral console. Through ingenious arrangement the 
facilities the console, the simple process push- 
ing one button, this program can then 
distributed over all any part the entire sound 
system. 

the center the slanting upright panel are the 
master controls for the amplified sound channels. 
Either one two amplifiers are used, with choice 
watts watts output, respectively, depend- 
ing the number room speaker locations. Each 
amplifier channel has one control panel which are 
many features not previously incorporated equip- 
ment designed for this purpose. 

These amplifier control panels each contain two 
separate “mixing” controls. One control handles the 
output volume over the system either one the 
two amplifier channels for radio, phonograph 
“Room Return” programs. The selection the chan- 
nel being controlled “mixed” push-button 
switch, which the most simple form selection yet 
devised. 

The other control handles the regulation and mix- 
ing the microphone inputs. The fact that this 
system provides for handling many microphones 
each the two control panels outstanding 
feature itself. Any one these microphone cir- 
cuits can “mixed” before distributing the programs 
over the system. For example, voice program can 
picked through one microphone and musical 
program through the radio phonograph, then the 
two sent over the sound system simultaneously. 

the top the center upright panel the 
“monitor” this speaker enables the operator deter- 
mine and regulate the volume going out over the am- 
plifier channels throughout the system. “inter- 
communication” speaker, serves the speaker for 
the return conversation. 

the left and right hand side this center up- 
right panel, are the room remote location switches. 
Here again, ingenious engineering has developed 
unusually compact and practical design. Standardiza- 
tion has been incorporated which has had definite ef- 
fect production costs resulting price level which 
has greatly broadened the market. 

For example, instead the old custom designing 
and building system fit particular installation, 
this new equipment has flexibility that makes suit- 
able for any requirement 160 rooms remote 
locations. Heretofore, has been the practice build 


equipment for the exact number rooms locations 
involved the time. Later expansion, such add- 
ing wing the building, usually meant new equip- 
ment expensive remodeling job with attendant 
risks satisfactory performance. 

this new console, the room remote location 
controls are set units sub-panels loca- 
tions. There set three push-buttons for each 
room location; pushing the first button automatic- 
ally connects that room remote speaker location 
into channel “A” the first amplifier channel. This 
channel “A” amplifier may have program being fed 
into it, picked from the radio receiver; the auto- 
matic record player; one the remote microphone 
through the “room return” from any one 
the rooms locations the entire system. 

Likewise, pushing the second button this same 
any other room will cause the program channel “B” 
delivered that room. Automatically, however, 
the first push-button springs out and disconnects the 
program being delivered that room from channel 
“A”, yet way does disturb the balance the 
system nor any noise introduced into the remaining 
speakers other locations. This most desirable 
feature push-button controls, which are instantane- 
ous, positive and independent their action. 

Then, operating the third button the room 
control, the inter-communication feature automatic- 
ally put into operation for that room speaker loca- 
tion. The operator the central console can then 
carry two-way conversation with any person 
that room entirely independent what going 
over the balance the system. 


MULTIPLE FACILITIES WITHOUT PENALTIES 


IMPLICITY design and operation these room 
remote speaker locations quite marvelous 
when consideration given the multiple facilities 
they provide. For example, the 160-room maximum 
capacity this one console use system, 
requires only the pushing the required number 
buttons obtain the following results simultaneously 
over various parts the system: 
a—Pick radio program from any domestic for- 
eign station and deliver any one any num- 
ber rooms remote speaker locations through 
channel “A” amplifier. 


b—Pick phonograph program from the automatic 
(Continued 74) 
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HAT the responsible and conscientious engineer-designer 
WHEN COST PARING when word comes along that costs, already closely 
CUTS INTO DESIGN meet normal competitive requirements, must slashed 
further per cent meet extraordinary condi- 
tions? Re-design once more? the product relatively new 
form already this likely competitively dangerous. Pare 
costs wherever possible seen and unseen parts? Difficult per- 


haps without affecting customer acceptances and performance re- 
sults. Substitute materials certain recognized service values for 
ant those traditional acceptability? Startling things can sometimes 
accomplished this way. The answer never twice the same. 
There nothing abstract about that basic proposition enforced 
over-all cost reduction, either. happens the case many prod- 
ucts every year. The marvelous thing that the engineer-designer 
more often than not solves the problem, irrevocably set man- 
agement, without appreciable impairment product performance 
fed character and more likely than not with some highly tangible and 
“saleable” resultant characteristics. 
Such turmoil has recently been survived least two major 
product groups the electrically-energized field. That the transi- 
tions were accomplished without serious dislocations tribute 
the team-work management, engineer-designer and essential ma- 
ver, terials and parts suppliers alike. good omen for other groups 
the possible period wider similar readjustments. 
nnel 
WHAT OUR ELECTRICAL MANUFACTURING should helpful and 
worthwhile aid (we hope) you the development more 
ane- READERS WANT? and acceptable engineering designs various electrically 
energized products, because your informational needs have been 
sensed and provided for relatively long-time basis. Obviously, 
you can assist direct ways toward the achievement this mutual 
then objective better and more significant product development facts. 
Always welcome are letters from readers and hope that you 
will let know wherein your ELECTRICAL MANUFACTURING could 
better, more informative job for you well what features 
you would enjoy seeing amplified added. What problems you 
face toward the solution which might directly indirectly 
helpful? What dead-end approaches essential materials, electrical 
mechanical parts, equipment, finishes, etc., etc., where might 
ilities put you touch with the right solution? 
imum 
ACH reader must make useful value the business press ways 
best suited him but the services available are not always well 
understood. Your MANUFACTURING, for example, 
for- maintains Reader Service Department eager answer all ques- 
num- tions regarding component parts for integration within the complete 
rough product well “Where Buy?” “Where and 
Get?” facts. may not know the answer but can 


almost invariably suggest someone who does. Try out! 
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UNCTIONALLY recessed within the com- 

plete product design, the motor-fan-worm 
gear assembly falls easily the outlines 
the sander and slight inclination the 
horizontal serves both engineering and de- 
sign objectives. Note the small-link, silent 
chain drive. 


PARKER 


CHIEF ENGINEER 
SKILSAW, INC. 


AINING ample power within specified weight 

and space limits without sacrificing portability 

mechanical efficiency used the main 
consideration engineer-designers for portable elec- 
tric tools. Today, because there are available better 
materials (either lighter stronger) improved motor 
designs (giving better and lighter motors with more 
satisfactory operating characteristics) the old objectives 
still stand plus that logical factor appearance. Thus, 
all these elements had their weight the design 
the new Skilsaw Zephyrplane, portable electric belt 
sander for general service. 

Portable sanders this type are widely used under 
many different conditions. Perhaps one may the 
indispensable aid cabinet maker fine woodwork, 
another the reliance stone cutter finishing marble, 
another finds usefulness for metal worker polishing 
stainless metal kitchen sinks and while still another may 
the hands student using his first portable 
power tool. Operating conditions are never extremely 


AJOR credit for the detail development 

behind new Zephyrplane sander and 

its rapid success extended Vice President 

Ristau and Chief Engineer Parker 

Bolton Sullivan, who charge new 
tool development and engineering. 


With the basic fundamentals its design 
more less determined experience with 
other models, new 3-inch belt 
sander offered surprise engineers and 
designers appearance considerations 
enabled improved performance and engine- 
ering rightness brought better streamlines. 


good because the machines may used atmospheres 
heavily laden with stone dust which highly abrasive, 
they may used the moist conditions around 
boat yards. addition, belt sanders are called upon 
deliver full load over considerable period time 
and approach constant duty tools, opposed the 
usual intermittent duty cycle the average portable 
electric tool such drill saw. all have 
important part play the ability belt sander 
deliver trouble-free service throughout its normal life. 

the case the Zephyrplane, number im- 
portant design factors were pre-determined the very 
start because had been manufacturing belt sanders 
for number years. The belt width the machine 
was logically placed in. for this was com- 
panion machine for existing line products using 
in. belts. Another important item determined 
advance was the use many die-cast aluminum parts 
possible because this material has been used for many 
years practically all our portable electric tools and 
the results have been very satisfactory. The first cost 
the dies more than offset the higher strength, 
lighter weight, better appearance and uniformity the 
die-casting. Considerably less metal must removed 
during machining operations and the number rejects 
less. 

The motor size was readily determined before start- 
ing actual design, comparison with the performance 
one the existing in. machines and taking into 
account both the belt width and the belt speed the 
new machine. Due the relatively narrow width 
belt, was desirable place the motor axis parallel 
the run the belts. With these pre-determined points 
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established, made preliminary layout which enabled 
tentatively establish the basic mechanical features 
the machine. 

this point mechanical features dominated the 
general design, but the factor appearance soon began 
assert real importance. While, experimental 
model was being tested, both putty and wood models 
were being worked over. Surface lines which tended 
detract from the general appearance the product 
were altered and basic appearance established 
parallel the excellence the mechanical design. 

Thus the engineering for performance and design for 
appearance considerations became entity the 


DIE-CAST aluminum and molded parts found ex- 
tensive specification the new Zephyrplane. 
The main frame cast one piece. The relatively 
limited number parts makes for simplicity 
assembly and more permanent alignments. 


relatively slow process attempting retain the best 
features each and discard the less desirable fea- 
tures. There proved distinct advantages this. 
Sometimes the changing contour the housing 
better the appearance increased the strength the 
part improved ventilation. other times change 
mechanical part might necessitate change the 
contour which improved the appearance. interest- 
ing example this lies the slight inclination adapted 
for the motor axis. With the motor axis parallel the 
run the belt, became desirable specify slight 
vertical angle that the front end the motor would 
bit higher than the rear end. This made the 
machine more compact, improved its balance, reduced 
its slightly, permitted better sealing the 
lubricant and provides stronger casting. 


OWER taken off right angles the motor 
shaft through worm and worm wheel which 
operate compartment protected leather oil seals 
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those points where the motor shaft enters and where 
the transverse shaft leaves the compartment. The 
transverse shaft connected the rear roller shaft 
in. fractional horsepower silent chain drive. 
Since the worm gear compartment completely sealed, 
possible lubricate with relatively light oil 
and still prevent leakage into either the motor compart- 
ment the chain compartment. The chain and 
sprockets are lubricated with light grease. 

The higher speed shafts, which include both the 
armature shaft and the transverse shaft, are mounted 
ball bearings and the lower speed belt pulley shafts 
are mounted self-lubricated bearings. All shafts 


are made from nickel chrome steel, heat treated for 
strength. The worm drive unit consists heat 
treated steel worm meshing with heat treated bronze 
worm wheel. 

The use chain drive permits extreme latitude 
the center distances between the two shafts connects. 
gear reduction were used this point, the design 
would complicated because the outside diameter 
the driven gear must smaller than the diameter 
the rear pulley. 

One the more interesting features the Zephyr- 
plane the “touch control” lever for removing tension 
when changing belts. The forward pulley carried 
fork with cylindrical shank which supported and 
guided adjusting bracket. This shank forced 
forward spring apply proper tension the belt 
when sanding; tension being released pressing 
the toggle lever which attached the shank and 
linked the brackets. When the lever and link pass 
over dead center the front pulley locked into place 
with the spring completely compressed. After new 
belt placed the machine, the pressure again ap- 
plied slight pull the lever which permits the 
mechanism reverse itself across dead center. The 
complete assembly pivoted the base the ma- 
chine and the angle pivot adjustable through the 
adjustment nut and spring which permits the assembly 
thrown either the right left desired. Belt 
adjustment necessary when new belt applied, 
that tracks perfectly. Once adjusted, crowns 
the pulleys keep track. 

The large die-cast turbine type fan mounted the 
armature shaft provides ample ventilation. The die- 
casting was selected this point secure high efficiency 
and good balance. The die-cast surfaces are smoother 
than those sand castings and projecting crimping 
lugs are present interfere with the passage air 
would present assembled stamped fan were 
used. fact, the efficiency the ventilating system 
was considerably improved through the use smooth 
die-cast housings which reduce turbulence the points 
entry and exit the air. The large main housing 

(Continued 80) 
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Dial-set form 
time switch 
with synchron- 


General Electric 


long should single operation product 
When should When should 
stop? Such questions must decided the 

engineer-designers wide variety domestic, com- 
mercial and industrial devices and machine tools 
which timing essential successful operation. 
Having determined upon the answers the above 
questions, some form timer, time switch time 
clock must employed insure such complete product 
operation will yield the anticipated results. Broadly 
speaking, such devices may placed under one two 
general classifications: (a) those which function 
the basis elapsed time and (b) those whose opera- 
tion function chronological time. Both these 
classes are, however, often integrated single con- 
trol, when device must start operation pre- 
determined moment and must then permit, actuate, 
operation for definite elapsed period the end 
which operation automatically discontinued. The 
term timer time switch customarily applied 
those devices which govern elapsed intervals without 
reference chronological time, while those which are 
designed for actuation any pre-set moment day 
night are usually termed time clocks since some form 
time indicating clock generally incorporated 
element their mechanism. 

Time clocks, and many time switches, are usually 
dependent for their actuation small synchronous 
motor which operates the frequency the supply 
current and whose accuracy thus equal that 
the current frequency. Many types timers and time 
switches are actuated clock spring and escapement 
movement while others will have 
which driven toothed rack and gearing. There 
are also certain types which the spring and escape- 
ment are used but which the tension the spring 
maintained small winding motor. This type 
course may used either ac. while the syn- 
chronous motors run ac. only. Electronic tubes are 
also incorporated into time controls which extreme 
accuracy timing maintained. 

The simplest form interval timer probably the 
adjustable lever type which spring driven and 
applied mainly electrical toasters. Depression 
the lever turns the current and starts the actuating 
mechanism operation. This continues for fixed 


Not only automatic home laundry machines, ranges 
and radios, but X-ray, heat-treating and chemical 
processing equipment well the production 
cycling and operation controls machine tools 
various timing devices play important parts today. 
Here guide such devices with emphasis upon 
their possible applicability your engineering- 
design problems and solutions. 


period then releases spring which the toast 
ejected and cuts off the current. The length time 
this operation determined the extent which 
the lever depressed. 

One type toaster, employing single lever, not 
only provided with adjusting pointer for “lighter” 
and toasting but has also compensating 
element for insuring uniformity the degree which 
the bread toasted. the toast lowered into the 
ovens, pressing down the lever front, the spring 
the timing mechanism wound. This simple 
clock mechanism which has movable pendulum 
that the speed the timer may varied. the 
toaster builds heat with successive toastings, 
bimetallic thermostat moves over engage the escape- 
ment pin the timer. This lowers the pendulum and 


SOME TYPICAL PRODUCT USES TIMERS 


Conditioners 


Photo Printers 
Plastic Forming Machines 
Processing Machines 


Automatic Elevator Doors 
Blue Printers 


Bottling Machines Radios 
Centrifuges Ranges 
Chemical Mixers Sterilizers 
X-ray Machines Sun Lamps 
Fluoroscopes Toasters 


Heating Devices Traffic Controls 
Machine Tools Vulcanizers 
Ovens Washers 
Packaging Machines Water Heaters 


X-Ray 


Haydon Mfg. 
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thereby increases its speed. The time that the bread 
remains the ovens thus decreased and the shorter 
interval will compensate for the heat that has been 
built the heating elements, thereby preventing 
successive toastings from being burnt toasted more 
than the first. 

Other types lever timers are provided with two 
levers one which sets the desired interval while the 
other performs the functions starting and closing the 
circuit. This course provides for accurate repeti- 
tion performance without other attention than start- 
ing except when desired lengthen shorten the 
time operation which accomplished change 
the setting the adjusting lever. Any device 
which such time applied should provided with 
scale calibrated minutes seconds facilitate 
setting the lever. 

large variety such devices are those classed 
timers and time switches. These may spring 
synchronous-clock operated and are designed mainly for 
stopping operation the devices with which they are 
incorporated and, heating units form element 
the device, for cutting off the current from the heaters. 
Such timers find wide field application connec- 
tion with all types devices and appliances the opera- 
tion which desired for limited time 
trative some their applications are the regulation 


Cramer 


McGraw Electric 


HARACTERISTIC interval timing are these 

quite different controls. Compensated 
timing, with the aid bimetallic thermostat, 
enables this toaster control (A) produce 
uniform output. this reset timer (B) operated 
synchronous motor, control relatively 
short intervals for heavier loads developed. 


the length exposure photographic printers, tim- 
ing X-ray and sun lamp exposures, timing cooking 
devices, washing machines and similar devices. 


UTOMATIC controls are made many designs 
and models all which are well suited this 
class service. The one here illustrated may 
described typical example. This particular timer 
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OTALIZING 
timer develop- 
for heating 
control insure 
sterilization 


processes pre- 

set temperatures 

for total required 
pre-set time. 
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Multiple circuit re-cyclirg timer with mercury 
switch for heavy 


has spring clock mechanism the coil which 
wound the dial setting process. operate, the 
knobbed dial pulled out and turned the interval 
desired. Simultaneously, the switch circuit closes and 
the timing mechanism starts. the end the pre- 
determined interval the dial has returned its normal 
position zero and the switch circuit opened, re- 
maining until the next operation. The timer there- 
fore ready for repeat operation. Other types 
timers having reached the point for which they are set, 
cut off the current but must turned back the start- 
ing point for succeeding operation. 

Automatic reset timers may also operated syn- 
chronous motors here illustrated. The time pointer 
having been set for the interval desired, operation 
initiated pressing start button. the completion 
the interval the current cut off and the pointer 
returns the starting position. For use with some 
devices convenient have the timer located 
distance that not necessary for the operator 
the device with which the timer incorporated. 
The timer then contained ornamental casing 
and provided with length portable cord. When 
the control built into the device, contained 
moulded casing designed for flush mounting. 

some instances the current controlled 
greater than the capacity the switch ordinary 
timers and the timer itself employed relay for 
opening and closing the pilot circuit magnetic 
switch suitable capacity. The timer relay also 
used supply adjustable fixed delay between 
the closing one circuit and the subsequent closing 
opening second circuit. relay, here illus- 
trated, consists essentially switch unit with con- 
tact actuating mechanism driven one direction 
self-starting synchronous motor together with mag- 
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netically operated gear clutch and reset means 
coil spring. The complete mechanism mounted 
common base and enclosed protective casing for 
either flush surface mounting may desired. 

interesting form interval control that has lately 
been made available illustrates the way which timers 
may combined with other elements for special pur- 
poses. This particular device combines thermal 
element with the timing mechanism suit the device 
for such use sterilization where specified tempera- 
ture must maintained for given interval. The 
timer set for the desired period sterilization but 
if, during the process, the temperature should fall below 
the sterilizing point, the registering element tem- 
porarily stopped until the requisite temperature re- 
stored when timing automatically resumed. With 
this device sterilization therefore assured for the pre- 
determined time regardless the actual time which 
may elapse during the process. 

With many timers, when they are once set and 
started, there indication during the progress 
the interval how much time remains before the 
completion the interval. While many applications 
this may not important there are others where 
highly desirable that the operator the device should 
informed the length unexpired time that 
arrangements may made give immediate atten- 
tion the device the material upon which oper- 
ating soon the current cut off. This feature 
provided some the timers the addition 
progress hand the setting hand. turn the ad- 
justing knob places one the hands any point 
the calibrated scale that gives the desired interval. 
the same time that operation the timer starts, the 
auxiliary progress hand comes into operation and thus 
renders visible all times the amount time which 
has expired well that remaining. When the in- 
dicating hand reaches the point which coincides 
with the setting hand, the timer functions cut off the 
current. Resetting returns both the hands the 
starting position. Such timer driven small 
synchronous clock mechanism that accuracy time 
indications assured. 

The strictly chronological timers, time clocks, are 
not especially suited built-in application devices 
appliances. They are used rather independent 
time switches which will close open control switch 
any preset time day night. such they have 
wide field application for the control lighting 
installations, electric signs, oil burners and similar de- 
vices connection with which they are installed any 
convenient point building rather than being built 


RELATIVELY large currents offer real difficul- 
ties. means this synchronous time delay 
relay (A) even load currents exceeding ordinary 
time switch capacities are satisfactorily handled. 
This reset timer (B) progress indicator capable 
handling reasonably large currents. 


into the device. They may course incorporated 
integral elements but their use this manner not 
common because use factors. 

Chronological timers for built-in application are usu- 
ally employed combination with interval timers. 
such they form combination time clock and adjust- 
able time switch which comparatively small dimen- 
sions and designed for flush mounting that 
may incorporated within the frame-work the 
device 


RANGE CONTROLS FOR SEVERAL TYPES 


the most widely employed forms com- 

bination chronological and interval timer that 
now employed with nearly all electric ranges. Both 
clock and timer are installed the splash-board the 
range with which they form integral unit. The 
clock, which most generally synchronous-motor oper- 
ated, itself convenient kitchen time keeper while 
the interval timer may employed independently for 
timing any length cooking. Convenient both 
these elements are for general use, their com- 
bination that they prove greatest service the 
housewife. its use, she may prepare 
roast other long-cooking food before leaving home 
any time the morning. This placed the oven 
and the control set any time allow the cooking 
period desired. If, for example, desired have 
four-hour roast ready her return she simply sets 
the “on” hand at, say two o’clock and the “off” hand 
six. Without further attention she can assured 
that the current the oven will automatically 
turned two and will remain until six. Such 
timers have wide fields for use. 


XTRAORDINARY accur- 

acy may had with this 
form timer, (A) here 
part the supervisory panel 
for x-ray equipment. The 
less elaborate 
well for dental x-rays. 


General Electric X-Ray 
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novel application the interval timer combined 


with the clock movement the automatic pet feeder. 


clock with time-setting provision, similar elec- 
tric alarm clock, incorporated into receptacle for 
food which closed spring cover. The interval 
indicating hand set the hour which the pet 
should fed. this preset time the latch the 
cover the food container tripped, the cover springs 
open and the pet, dog cat, receives its rations the 
accustomed hour. 

The interval timer used connection with washing 
machines permits washing without attention the time 
operation other than that setting the timer for 
the length time desired. When this period com- 
pleted, the washer automatically stops. Heretofore the 
time needed for the washing various fabrics has 
been determined experience and, when new washer 
acquired, such experience first available. 
lieu this the new type washer timer itself pro- 
vides the guide. The dial this timer not only 
calibrated one minute spaces, minutes, but 
time allowed for fabrics different types. Thus, 
minutes indicated for curtains and woolens, 
minutes for fast colors, silks, etc., the full 
marking the dial. 

safety that interval timer employed since there 
danger the patient over-exposure allowed. 
The interval timer having been set the physician 


Westinghouse Electric Mfg. 


with other controls this synchronous 
clock and timer serves insure the pre- 
determined operation electric 


charge, such danger longer exists the current 
automatically shut off the completion the prede- 
termined exposure. The timer for use with the X-ray 
table incorporated built-in element the con- 
trol unit and, when equipped with synchronous motor, 
provides for exposures for intervals second 
with great accuracy. The settings above second are 
obtained the movement lever pointer over 
calibrated dial while those for second are 
obtained manipulation ratchet device. When 
the mechanism energized, pilot light illuminated 
and this automatically extinguished indicate the 
completion the exposure. 

The exposure timer employed conjunction with 
dental X-ray units mounted convenient handle 
and connected the control cabinet flexible cable. 
This timer provided with push button which, 
when pressed, places both transformers circuit and 
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LECTRONIC devices are fast and reliable. 
This welding timer (A) accurate and 
offers close intervals for 
Effective seconds 115 volts this 


General Electric 


Westingh 
vacuum tube time delay relay (B) serves for Electric Mfg. 


somewhat lower amperages. 


initiates operation the timer which, this type, con- 
sists spring-driven oscillating-governor-controlled 
timing mechanism. 

Sun health lamps are also provided with timers 
since overexposure may result painful danger- 
ous burning. Anyone using these lamps should 
properly instructed regard the length exposure 
allow and, the timer set accordance with 
these instructions, there will little likelihood in- 
jury. The timers these devices are usually incor- 
porated into the base the supporting standard. 

Radio timers are built into the console the radio 
and are provided with setting hand which may 
adjusted any desired time which the clock work 
actuates starting switch and turns the radio 
whatever station may set. Completion the pro- 
gram for which operation wanted results auto- 
matically cutting off the broadcast. Since radios gen- 
erally operate alternating current, usual 
employ timing clock that driven synchronous 
motor. When not operating timer this clock pro- 
vides accurate and convenient time-telling clock. 

non-electric and springless mechanism form 
timer made the use gear and escapement ar- 
rangement. This employed for comparatively short- 
period timing many types devices may 
used time-delay element retarded-action relays. 
The mechanism consists train gears, pinions 
and gear rack. When the rack actuated spring 
weight, drives the gearing through ratchet-held 
loose pinion which, reverse motion released per- 
mit the rack electrically mechanically returned 
its starting position. may thus applied 
electrical control operation fixed adjustable inter- 
vals and single repeat cycles. actuate this timer 
some form mechanical contact 
tween the lower end the rack raise pre- 
determined distance. soon the mechanical con- 
tactor removed the rack, under the influence 
spring weight, starts fall, thus actuating the gear 

(Continued 84) 
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Resourceful thinking may reflected the 
engineering-design the complete elec- 
trically-energized product may 
evident some special phase the design. 
quick review specific accomplishment. 


omni 


al 


assemblies the Brown Sharpe 
No. grinder are improved prepared 
harness wiring and accessible placement all 
relays. insulation all conduct- 
ors. Ducts provided wherever possible. 


joining the eight flat copper (steel alloy 

some models) tubes their new immersion 

type urn heater cast bronze center through 

silver soldering, the Harold Trent Co. secures 

assembly which withstands pressures 

100 per sq. in. The electrical heating 

element placed inside the tubes before the 
joints are made. 


Complete op- 
erating assembly 
within 
its split plastic 
housing makes 
the new General 
Electric small 

hand grinder, 

motor parts, 
simplified and 
in- good operat- 
adjustment 

design. 
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BRIGHTNESS CONTROL 
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CONTRAST CONTROL 


STATION 
“ PUSH BUTTONS 


WONT BAND SELECTOR CONTROL FOR 
ALL WAVE MANUAL AND AUTOMATIC 
TUNING, PHONOGRAPH . AO TELEVISION 
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arrangement 
essential com- 
ponents 
assemblies, engine- 
ers for the Andrea 
Radio Corp. have 
gained that desired 
parts, 
accessibility, and 
functional adequacy 
evident the 
Model and 
8F12 television 
cabinet chassis 
assemblies. The prod- 
uct 
vision, radio and 
phonograph service. 


Exhaustive tests have shown flaws the 
basic idea aluminum pressure-cast rotors 
used Reliance Electric Engineering Com- 
pany. spite the two-to-one difference 
the coefficients expansion for aluminum and 
steel, motor failures have occurred service 
have been test-produced short tempera- 
tures corresponding the melting point 
aluminum. cast-in cooling fins. 
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Many interrelated factors—load current, 
peripheral speed, vibration, temperature, 
atmospheric conditions, name but few— 
govern the ultimate decision selecting 
the correct type carbon brush for motor- 
ized products.* Here are some highlights 
those brush grades available and the 
elements affecting their performance. 


NDISPENSABLE all direct current motors, and 

many alternating current types carbon 

brushes are available many grades serve 
variety operating functions. industrial motors, 
battery, chargers, electro-plating generators, rotary con- 
verters, their proper selection prime impor- 
tance low energy loss, good commutation, low main- 
tenance and quiet operation are desired. machines 
where fractional horsepower motors are used, such 
vacuum cleaners, mixers, sewing machines, electric 
fans and similar appliances, especially important 
not only select the right grade brushes but also 
install them correctly, all likelihood they will 
receive little attention during the life the 
product. 

Since brushes, when operating machines, 
must carry the load current, resist destructive action 
from voltage induced imperfectly compensated arma- 
ture coils and, addition, act bearing material, 
maintaining contact with the commutator peripheral 
speeds which may high miles per hour, 


*See also “Motor-Brush Facts That Lead Better Perform- 
ance,” MANUFACTURING, March, 1936. 
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NDUSTRIAL motor and generator brushes are 

furnished with without hammer and lifting 
clips. Shunt connections may tamped 
riveted depending the severity the service. 


difficult obtain one brush the ideal properties 
necessary for perfect functioning under all operating 
conditions. The engineer-designer, therefore, when se- 
lecting brush for specific application must choose 
grade which possesses the characteristics most adequate 
meet the conditions involved. many cases, char- 
acteristic which makes specific grade brush the 
ideal selection for one type motor may sec- 
ondary importance some other property when the 
brush applied another machine. 


OMPLETELY brush operation de- 

pends freedom from appreciable sparking, min- 
imum electrical and mechanical losses, negligible com- 
mutator wear, uniform gloss over the commutator sur- 
face, quiet operation, and good brush life. The prob- 
lem one deserving full attention 


brushes serve many fractional 
horsepower motor requirements. Coil springs 
hold them contact with the commutator surface. 
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Sparking may caused breakdown the com- 
mutator surface film, disintegration the brush faces, 
interruption contact between the brush and the com- 
mutator, formation high resistance glaze the 
commutator surface, and selective action, that is, the 
unequal division current among the several brushes. 
Failure complete reversal current, over-reversal 
current, too rapid change current the arma- 
ture coil undergoing commutation are other sources 
sparking which may encountered under certain con- 
ditions. 

Electrical and mechanical energy losses may times 
serious enough offset the efficiency satisfactory 
performance motor generator. These losses 
may result from brush friction, from unbalancing 
effects caused selective action, and from short cir- 
cuit current the armature coils during commutation. 
hard glazed commutator surface may also cause 
energy loss due its resistance the passage load 
current. 

Commutator wear may result from the presence 
abrasive particles the brush. All carbon more 
less porous and the open pores become lodging place 
for particles dust, grit copper which may cause 
streaks cut the commutator, thus necessitating 
frequent resurfacing. Burning the commutator sur- 
face, due faulty operation, may also the source 
considerable wear. With satisfactory brush opera- 
tion, commutator wear should not appreciable 
item motor depreciation. 

The surface film the commutator one the 
most important factors affecting brush performance, its 
exact nature varying greatly with operating and at- 
conditions. Graphite frequently found 
constituent the surface film. some cases this 
transferred from brush copper electrolytic 
action while other cases may rubbed into small 
irregularities the commutator surface the wiping 
action the brush. Some graphitic deposit the 
commutator desirable reduces friction, improves 
intimacy contact between brush and commutator, 
and probably helps maintain the interface resistance 


graphite brushes (A) for car heater and 
defroster motors must run fairly high peripheral 

speeds and need low contact drop and low coefficient 

friction. (B) Carbon and graphite brushes for auto- 
mobile starting motors and generators may furnished 

with connections suit any application. (C) Frac- 

tional horsepower motors require many designs box 

type and cartridge type brushes having low coefficient 

friction and high current carrying capacity. 


MANY types brushes require hammer clips 
(A) upon which the spring finger can rest, 

lifting clips (B) for raising the brushes from the 
commutator motor characteristics require. 


the value necessary for good commutation. The de- 
velopment oxide film the surface also improves 
commutation and aids reducing friction. The forma- 
tion such film service may require period 
several days even weeks, depending the machine, 
the operating conditions and the properties the 
brushes themselves. 

Quietness operation dependent, primarily, 
the maintenance uninterrupted contact between 
brushes and commutator. Poor contact with resultant 
brush chatter, may caused too light spring pres- 
sure the brushes, high mica, rough commu- 
tator, excessive surface film. Too high 
peripheral speed may also cause poor brush contact. 
Even where noiseless operation not prime im- 
portance, firm contact between brushes and commu- 
tator should always maintained this has im- 
portant influence satisfactory performance other 
respects. 

Reasonable brush life may ordinarily expected 
the other elements satisfactory brush operation are 
attained. Brush life, however, should not made 
primary objective brush application because, gained 
the sacrifice performance some other respect, 
may prove far from economical. 


BRUSHES contain least some carbon, 

most them the primary ingredient. 
Graphite allotropic form carbon, having the 
same chemical properties but different physical form. 
The main types, grades, brushes available may 
divided into four groups follows: hard brushes 
low conductivity medium hard brushes 


(Continued 72) 
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Zenith Thermique permanent 
waving machine. 


Engineering and design 
Chief Engineer Racen the 
Shelton Company and industrial de- 
signers Barnes Reinecke. 


Operates current supply 
range 130 volts. Provided 
with voltmeter and timer. 


Control panel concealed the 
bottom the chromium-plated re- 
volving sphere. Panel molded 
plastic with ivory knobs and clear 
plastic dial. 


Cabinet stamped steel with 
chrome trim strip. 


Connector cords stored within 
machine when not use. 
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Glimpses the newest and best 
the broad field electrically-energized 
products engineers and designers 


make the most technical progress. 


Recordgraph 


Pelton Crane 


Weight reduction and contrast were achieved the 
re-design this electric sterilizer through the use 
plastic cover. Plastic handles minimize heat transfer 
and plastic feet help protect table tops. Shiny 
chromium finish adds its attractive appearance. 
Photo courtesy Durez Plastics Chemicals, Inc. 


Compact and well-styled this massive printing press 
has been developed with careful attention modern 
improvements. swing away delivery, special inking 


mechanism, adjustable drop guide, positive control 


sheets, stream feed which feeds stocks from onionskins 

ply cardboard suction and blast control are 

some features. Driven hp. motor, either ac. de. 
required, 


Providing high fidelity, super- 
sensitive voice recording 
ordinary mm. film this com- 
pact, sound-track recording de- 
vice, designed and color-styled 
Howard Ketcham, has exte- 
rior durable chrome and gray 
lacquer. Knobs red, yellow, 
green and blue plastic control the 
recording and reproducing move- 
ments the film and crystal 
clear plastic carrying handle 
disappears into recess, 


Including such features com- 


pletely sealed and enclosed trans- 
mission, pressure 
wringer with pushbar release and 
full end reset, also four vane 
aluminum agitator. this electric 
clothes washer in. diam. 
bullet top porcelain tub, porcelain 
enamel tub lid and all white 
finish. 
Holland-Rieger 


Not much longer than shop bench this junior induc- 
tion surface hardening machine for small parts com- 
pletely self-contained. Equipped with specially built- 
high frequency current converter. Time cycles and 
power input are pre-set and the hardening cycle 
automatically controlled with accuracy plus 
minus 0.05 seconds. Available kva. capacities. 


Because completely molded 
black plastic material this sub-stage 
lamp, primarily for use examination 
microscope slides and specimens, 
almost feather weight. The back 
louvred for ventilation, front con- 
taining blue glass lens held place 
spring snap fitted main 
housing. Molded bulb holder unit 
slides into molded-in slots back. 
Fully self-insulating and non-inflam- 
mable. Photo courtesy Durez 
Plastics Chemicals, Inc. 
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Ideal 
Commutator 
Dresser 


Farnsworth Television Radio 
Molded entirely ivory plastic, with handle the 
same material, this new midget radio trim and clean 
lined appearance. Photo courtesy 


Developed for cleaning cotton and enamel coverings from 
square, round, flat, solid stranded wires, etc., this brush 
type wire stripper has vacuum attachment which draws 
the insulation materials into drawer the base the 
unit. Operation single, direct-belt drive from hp. 
motor special steel wire brushes. The speeds the 
latter are synchronized through auxiliary, flat-belt drive 
which also operates the vacuum exhaust. 


Hygrade Sylvama 


Developed general commercial use this 
fluorescent lighting unit consists natural 
mounting four lamps attractive 
chassis with complete electrical circuits and 
newly designed necessary oper- 
ate it. Equipped with decorative end trims 
and one in. double-stem for hanging with 
single canopy. in. long, in. 
wide and 7314 in. high. 


Sullivan Machinery 

Skillfully designed meet 
the rigorous space limita- 
tions mine service, this 
new air compressor unit, 
offers un- 
usual features. All mov- 
ing parts are enclosed 
compact, rugged, alloy 
crankcase 
counterweight which 
double throw and has 
flywheel mounted the 

drive end. Direct cur- 

rent, mo- 

tor, magnetic reduced vol- 

tage starter and push but- 

ton, with unloader valve. 


Streamlined, compact, this automatic bottle filling 


Cylindrical shape, 634 ins. diam. and ins. long, machine, driven hp. motor, 
this vacuum cleaner furnished maroon and gray built-in, drive ratio, safety contro 
with end caps satin finish aluminum. Motor device and agitator drive. Other features include 
hp., 500 watts, rubber mounted outstanding automatic float drive controlled inlet, continually 

feature the bag which the telescoping type with operating automatic rotary vacuum 

afea 292 sq. ins. overflow system and patented high speed filling nozzle. 


General 
Electric 


Pneumatic 
Scale 
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Novel 


New uses for electrical energy are 
continually being 
every field the electrical way 
becoming the way. The spread 


electrical manufacturing marks con- Western 


Electric 


tinued advances product progress. 


Vandenwood 


Black and white prints, well blueprints, made right 

your desk with this portable unit. Printing capacity, 

Source light, watt tubular lamp. Unit 

equipped with time switch the base, which auto- 

matically cuts off current proper time. May plugged 
into any 110 volt ac. circuit. 


Electromarine 


Something new for 
producing straight 
line, out, power 
stroke and available 
various sizes and 
capacities. Operated 
electric motor 
and supplied with self- 
contained electrical 
and mechanical limit 
movement the shaft 
any predetermined 
either direction, load 
will sustained after 
the motor stops. 


7 


Novachord will simulate the sounds all orchestral 
instruments. Standard radio vacuum tubes are used not 
only produce but also control the attack and decay 
its tones. There are two tubes for each note—a tone 
producing tube (oscillator divider) and control tube. 
Power obtained from ordinary ac. light socket. 
converts this current into direct current 
vice versa with predetermined number impulses. 


Hammond Clock 


Principal components this radio altimeter equipment 
which gives continuous and instantaneous readings the 
distance between plane and terrain throughout altitude 
range from 5000 ft., are power unit, transmitter, 
receiver and meter. The frequency 
the oscillator radio transmitter varied automatically 
modulator. Specially designed UHF diode rectifier 
and transmitter tubes are used. 


facilitate pro- 
duction welding, 
heavy 
tioner compactly 
arranged accom- 
modate motor, 
switch box and 
gear drive. Fur- 
nished with motor- 
operated tilting 
mechanism and 
motor drive for 
revolving table 
direction 
constant speed. 

Variable speed 

drive can fur- 

nished required. 


Ransome 
Concrete 
Machinery 


General Electric 


X-ray examination automobile tires without remov- 
ing them from the car the function this machine. 
Breaks, bruises, cord separations and intrusion such 
foreign matter tacks, nails, glass, etc., may 
detected. Accurate inspection ply white 
side-wall, well standard black, tire may made. 
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Makers electrically-energized products 
which coils various kinds are used 
may either purchase these elements com- 
plete form, ready for integration within the 
product, may wind the coils their own 
shops. \/olume needs usually dictate the 
former course.* Limited production sometimes 
calls for specialized, local winding and here 
first-aid toward the latter. 


EFINITE though the advantages for the product 

maker generally are purchasing magnet, solen- 

oid, heater, small transformer and similar coils 
pre-fabricated form from manufacturers who specialize 
providing them, there are product needs 
duction situations that may best met with coils 
wound on-the-job. 

Problems encountered coil winding are close- 
allied with the type coil and the kinds wire 
used. These may readily grouped as: (1) mag- 
net coils used solenoids, electromagnets, motor 
and generator fields and small transformers, (2) coils 
for induction motor stators and direct-current armatures 
the product manufacturer may have make them 
for repairs. 


MACHINE WINDING BASE 


AGNET coils are the simplest design and the 
least complicated make yet, they are give 
long service and satisfactory performance, es- 
sential that every detail correctly worked out and 
that only the most suitable material used their 
construction. effect, magnet and solenoid coils are 
simply coils wire wound layers suitable spool, 
bobbin form. Transformer coils partake the 
same nature but, due the need both primary and 
secondary winding, are slightly more complicated 
fabricate. The same principles, however, that apply 
the single winding ordinary magnets may also 
applied the double windings transformer coils. 
The spools bobbins upon which the magnet wire 
wound are more often cylindrical, but for certain ap- 
plications they may square rectangular form. 
The construction the spool will follow the same 
general design whatever its shape may be. The di- 
mensions any spool bobbin will course depend 
upon the amount and size the wire that 
wound onto it. This presents problems magnet de- 
sign, rather than construction, that are too involved 
coil. assumed that the maker any occasional 
coil will have these data hand before the actual fabri- 
cation started. 


See, “When Coil Specialists the Winding,” 
MANUFACTURING, February 1939. 
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the coil for replacement, the spool will naturally 
follow the mechanical dimensions the one which 
replaces. entirely new magnet built, the 
space occupied the winding should first de- 
termined, after which the dimensions the spool upon 
which the winding placed can worked out. 
Having decided upon the size wire and the needed 
number ampere turns, should borne mind 
that long coil small number layers will more 
readily radiate the heat from the winding, and there- 
fore have less tendency overheat, than short coil 
with large number layers even though both coils 
have the same number ampere turns. Neglect 
this point often responsible for the burning out 
magnet coils, such holding coils, which are likely 
energized for long continued periods time. 

the other hand, with the long coil the voltage 
between any wire and that directly below may 
times much greater than between the wires the 
short coil which the number turns between ver- 
tically adjacent coils will less. The point highest 
voltage difference course between the first wire 
any layer and the last wire the layer directly be- 
neath it. Many coil failures are due puncturing 
the wire insulation, that ample provision should 
made against the greatest difference potential that 
can exist any part the coil. 

regular quantity production, spools and bobbins are 
usually made moulded compounds, plastics 
pressed fiber with integral end washers. For the oc- 


typical insulations compare 

Where space economy vital factor, the in- 

crease diameter which various types insulation 

entail becomes important consideration. This 

chart has been prepared the basis No. 

wire; other sizes mean approximately the same 
relative increases. 


RELATIVE 
THICKNESS 


TYPE 
INSULATION 


Bare 


Enamel 
Heavy Enamel 11.5 
Silk 
Enamel Single Silk 12.8 
Single Cotton 14.5 
Enamel Double Silk 14.8 
Enamel Single Cotton 15.3 
Double Cotton 18.5 
Enamel Double Cotton 
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quantity justifies machine wind- 

ing, semi-automatic equipment may 
used. A—For layer winding, with 
paper insulation inserter. B—For layer 
random winding cotton interwoven 
coils. The cotton attachment may dis- 
connected the interwoven feature not 
required. 


casional coil the spool must 
usually made the shop 
spool may 
the desired inside diam- 

eter, upon which the wire 

wound over layer 

insulating paper. Such cores should 
with end washers which may cut from sheet fiber. 
They should staked the ends the fiber core 
prevent the wire from coming off. Both the core and 
washers should sufficiently heavy carry the weight 
the wire and sustain the pressure the wire when 
being wound. One both the washers should 
provided with two holes through which the ends 
the wire may brought out and, the wire small, 
piece heavier wire should soldered the begin- 
ing and ending the magnet wire some distance 
before reaches the terminal holes. washer 
paper should also inserted each end the coil 
prevent contact the wire with the fiber heads since 
such fiber often contains acid which may, time, cause 
detriment the coil insulation. For the same reason 
the spool itself, when made fiber, should covered 
with layer paper before the wires are applied. 

For solenoids, transformers and field coils, the wire 
usually wound form mandrel which after- 
ward removed. soon this removal has been made, 
the coils should tied with stout cord wire 
few points hold the winding together until 
properly taped preparation for impregnation. 

the application the wire magnet coils two 
methods are employed which are known respectively 
random winding and paper insulated layer winding. 
The latter more generally used for coils that are 
subjected higher voltages than the former the 
opportunity for break down, due insulation punctur- 
ing, lessened the introduction layer in- 
sulating paper between each layer wire. With this 
construction the greatest voltage between contacting 
wires equal the total voltage divided the number 
turns the entire winding. random winding the 
wire simply wound onto the spool, one layer directly 
above the other. While the paper insulated winding has 
superior nonpuncturing properties, the random winding 
most economical space and therefore frequent- 
used making magnets for control devices and such 
low-voltage applications bells, toys and models. 

Form wound coils are most generally wound with 
paper insulation between each layer wire and they are 
used for many applications which voltages greater 
than 110 are encountered. 

Another form winding, much employed the 


Globe Tool Eng’g. 


Universal Winding 


coils for radio apparatus, meters, choke coils and 
wide range the common types coils, that 
which the supporting element obtained 
weaving fine cotton between both the turns the wire 
and the layers. The cotton may also built thin 
flanges each end the coil thus eliminating the 
necessity flanged spools. The cotton readily ab- 
sorbs impregnating solutions and greatly solidifies the 
entire coil. This form winding must done 
regular coil winding machine which built various 
sizes according the number coils handled. 

Winding machines. the limited production 
occasional magnet coils the selection the tools for 
placing the wire the spool core necessarily 
governed the amount work done. For the 
very occasional coil simple form hand winder 
available which carries the spool form spindle 
which turned hand. The wire also hand di- 
rected and tensed during the winding. Such ma- 
chine satisfactory for use when the number coils 
being made limited. For more extensive coil making 
the winding head motor-driven, while oscillating 
guide serves direct the wire onto the spool. 

More elaborate machines for winding coils may 
obtained for semi-automatic production which are power 
equipped for winding spools, paper cores 
forms that they may used for magnet coils, trans- 
former coils, field coils automobile ignition coils 
may desired. The coil winding machine here il- 
lustrated designed for the production cotton inter- 
woven coils, previously referred to, but may used 
for winding coils not requiring the interwoven feature 
simply disconnecting the cotton attachment. Such 
machines will wind either round rectangular coils. 
virtue counter, these machines are automatically 
stopped when the predetermined number turns has 
been placed the spool, thus securing uniformity 
any number similar coils that may wound. 


COILS FOR LAMINATED STRUCTURES 


TATOR and armature coils differ from magnet 
types that they are usually composed com- 
paratively small number wires which are first wound 
flat, approximately rough diamond, shape. They 
are then taped together and later formed, spread, for 
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ready insertion the stator armature slots. Such 
repair coils would ordinarily undertaken the 
electrician product plant would usually dupli- 
cates those which have been damaged that the size 
wire, number turns and shapes may determined 
inspection the original coils. coil has burned 
out has punctured, the natural inference that the 
insulation has broken down and, replacement, con- 
sideration should given the use higher grade 
insulation than that originally employed. select- 
ing such insulation, should kept mind that the 
outside dimensions the coil must retained order 
that may fit into the existing slots. This caution, 


stripping devices are available, the simplest which 
is, effect, pair notched blades which grasp the 
wire the point which the stripping begin 
and cut through the insulation the depth the wire. 
Depression foot lever then causes the stripping 
blades move the end the wire taking with 
them all the insulation the wire which left bare 
and ready for soldering. While being stripped the end 
the wire adjoining the stripped part held firmly 
clamp that the operator’s hands are entirely free 
for handling the wire. 

type stripper that suited greater production 
employs set revolving wire brushes. These not 


Vinding therefore, does not mean using wire with thicker in- only quickly remove the insulation but also any gummy 
sulation but one higher heat-resisting and dielectric residue which may embedded the wire leaving the 
properties. wire perfectly clear and clean. 
For winding small number coils winding head The coil having been wound, and its individual wires 
which may attached the faceplate lathe may taped together, must now formed shape 
efficiently used. This device provided with order fit readily into the slots the stator 
number spindles, ordinarily six, which are adjustable armature. This done coil former spreader 
that they may set for coil any desired length which consists essentially number clamps 
thin and width the capacity the head. Since the mounted adjustable frame. These clamps grasp 
the spindles are often provided with eight wire-receiving the coil its sides and ends and moving the arms 
ab- sections, many eight coils may wound series which they are carried into contact with pre-located 
the when desired, thereby saving the need soldering stops the coil spread out the form desired. Such 
the leads from each coil those the following and spreaders for limited production may simple con- 
preceding coil. Where greater number coils must struction for bench mounting and operated wholly 
produced such winding head mounted the hand foot pedal. For more extensive production, 
shaft extension its individual motor, which carried and for coils heavy wires, the spreader mounted 
for common bed plate with pedal operated controller supporting frame and may foot power 
sarily which provides for the functions starting, varying operated. 
the the speed, stopping and automatically braking. Such 
ler machine far more efficient than any device that can MATERIALS FOR COIL WINDING 
the sole factor determining whether the installation HERE are many other tools and appliances all 
power winder warranted. which aid the rapid and uniform preparation 
coils After the coil wound must taped whole coils but whose purchase may not warranted for use 
aking with winding cotton, linen, silk other fabric the fabrication the occasional coil. The selection 
material add the strength its insulation and the coil making machinery naturally governed 
provide carrier for impregnating material which may the quantity coils made, and the set-up for coil 
applied later. With the taping machine the tape winding the product manufacturer’s shop therefore 
applied under constant and proper tension while the 
automatic feed insures that each layer shall laid 
evenly with the desired overlap. three machines are typical aids armature 
ils Where the ends the coil wires are soldered coil production. wire-strip- 
il- together, the commutator direct-current per, for removing insulation from ends coil wires 
de. armature. B—Coil winding head, 
short distance the end each wire. number mounted the faceplate lathe greater 
production, the shaft extension its own motor. 
Such C—Coil taping machine. 
Wire Stripper Ideal Commutator Dresser Electric Service Supplies 
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compromise between the cost the appliances and 
their saving over manual work. the matter ma- 
terials which enter into the winding rewinding 
any coil there should such compromise. Each 
and every element employed the construction 
coil should only the best material available, and 
the choice such material should based solely upon 
its fitness for the work performed. considera- 
tion these elements will serve guide this selec- 
tion the basis fitness and, the same time, enable 
the coil maker avoid the use material that 
higher, and more expensive grade, than actually re- 
quired for the job. 

Wire. Before selecting the wire with which wind 
new coil, replacement, the conditions governing 
the service which the coil will put should 
carefully studied.* This consideration should not over- 
look the atmospheric conditions existing the locality 
which the coil will installed. type wire 
insulation has its particular resistant properties which 
should govern the choice insulation selected for any 
specific installation. are, course, many in- 
stances where the coil will operate under normal at- 
mospheric conditions and the selection must then 
based upon other factors such space economy, heat- 
ing from internal causes and cost material. 

the matter space economy the wire with single 
enameled coating ranks first the outside diameter 
but slightly increased over that the bare wire. Its 
dielectric strength may considerably augmented 
the addition second coating enamel with slight 
sacrifice space economy. Enameled wire used for 
many types magnets and for armatures small 
direct-current motors, but should employed only 
where the number turns comparatively large 
that the voltage between adjacent turns will small 
and breakdown potentials minimized. 

Use glass insulation increases the diameter 
the wire slightly greater extent than the heavy 
enamel but has very good space economy. For high 
voltages there are many types insulations, and com- 
binations insulations, the use which governed not 
only the voltage which they are subjected 
but the presence the atmosphere moisture, 
vapors, petroleum coal tar solvents which the in- 
sulation may attacked and against which some form 
resistant insulation should selected final results 


See, “How Handle Magnet Wire For Best Results,” 
ELECTRICAL MANUFACTURING, June 1936. 


Owens-Corning Fiberglas 


The most frequent cause break down any kind 
coil electrical service probably due heating 
which may result either from improper design the 
coil its being subjected continuous long 
sustained overload. new coil can, course, de- 
signed forestall such overheating but when burned 
out coil must replaced the use higher heat-resisting 
insulation than that originally employed must con- 
sidered. The ordinary organic insulations, such 
cotton and silk, will withstand temperatures about 
120 deg. and are therefore safe for use apparatus 
where the temperature rise will not exceed deg. 
ambient temperature deg. For higher 
temperatures, either the inorganic insulations, as- 
bestos glass, are advisable. The temperatures which 
these materials will stand are limited only that 
the impregnants with which they are saturated but the 
glass insulation fast finding favor for high-tempera- 
ture use account its excellent space factor which 
much better than that asbestos. significant 
that impregnants are being rapidly improved. 

moisture resistant properties the principal types 
insulation may graded follows descending 
order: Enamel, glass fiber, cellulose acetate, silk, cel- 
lophane, paper, cotton and asbestos. 

Fabrics. Cloth sheets used the insulation 
slots for the reception wires and for tapes which are 
also cloth cut convenient widths and employed 
for banding coils. These are both forms textiles 
which possess greater less dielectric strength and 
have different resistant properties, depending upon the 
nature the compounds with which they are im- 
pregnated suit them use under varying conditions. 
These properties cover resistance heat, water, oil, 
acids, alkalies, abrasion and fumes from different 
volatile products, for all which specific types in- 
sulation are available. 

Electrical cloths are woven from cotton, silk, glass 
fiber asbestos and are impregnated with varnish, 
resin other compounds. The most common type 


kinds braided sleeving. (A) Glass fiber (top) has 

excellent space factor. Cotton widely used (center) 
and asbestos, like glass, temperature resistant (bottom). 
Varnished cambric (B) the most common type insulating 
cloth. Here the ordinary yellow variety used for the slots 
three-phase squirrel-cage motor stator, while the black- 
finished cloth used for phase insulation. (C) Tubular fiber 
makes spool adequate for occasional use. layer paper 
protects the coil insulation from possible damage from acids 

which may present the fiber. 
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insulating cloth undoubtedly the varnished cambric 
which ordinarily yellow color with slightly greasy 
finish. employed sheet form corners and 
between layers field coils, slot insulation for 
stators and armatures and frequently, place paper, 
for layer-wound magnet coils. For machine taping 
coils the cloth the form tape. Varnished cam- 
bric also supplied with black finish which used 
insulating the phase windings polyphase motors. 

Varnished silk used the manufacture magneto, 
instrument and ignition coils where thinner material 
than the cambric needed but where the dielectric 
strength must higher. The average dielectric 
strength varnished cambric 0.005 in. thickness, 
volts per mil, about 1100 while that varnished 
silk the same thickness 1500. 

Varnished fabrics are also made fibrous glass cloth 
which are highly temperature and moisture resistant 
and have dielectric strength greater than that the 
organic material. Asbestos fiber cloth and tapes are 
used when coils are operate under very high tem- 
perature conditions they are not only heat-proof but 
flame-proof. They are however bulkier than the or- 
ganic and glass products. 

Sleeving. Tubular fabric used the form 
sleeving for insulation lead wires from magnet coils 
and motor windings. The ordinary cotton sleeving 
which most generally used braided from cotton 
yarn and untreated. Its texture such that will 
readily absorb insulating varnishes compounds which 
are applied after the sleeves are fitted onto the wires. 
For special protection, Sleevings are made impreg- 
nated fabrics provide desired resistant properties and 
they are also made fiber glass and asbestos for high 
temperature work. 

Paper. the quantity production all kinds 
coils, various types paper are employed far 
wider extent than would practiced the occasional 
coil maker. the fabrication magnet coil, paper 
finds application for wrapping around the spool and 
providing end insulation prevent contact the wire 
with any the fiber which the spool and end washers 
may made. also used layer-wound coils 
insertion between each layer wire. Paper often 
placed the slots stators and armatures in- 
sulation the windings from the laminations.* 

Electrical papers are classed rag, express, kraft, 
fish and rope paper. The rag paper made from 
chemically purified rag stock, extremely tough and 
has high age-heating properties and high dielectric 
strength. Express and krapt papers are made from 
sulphated wood stock. Fish paper cotton fiber and 
rope paper manila fiber which has been treated 
remove all conducting material. All these papers are 
varnish treated give protection against moisture, oil 
and fumes and for any extensive use paper careful 
study should made select that which particularly 
suited for the individual case. making the occasional 
coil obviously impractical have stock the 
many good types, and any good paper the types 
described above will give very satisfactory service 
the majority applications. 


See, “Slot Insulation That Leads Better 
TRICAL MANUFACTURING, September 1937. 
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FOR MAKING THE OCCASIONAL COIL 


Automatic Winders Spreaders 
Formers Tapers 
Insulation Shears Wire Strippers 
Semi-automatic Winders Heads 


Asbestos-covered Glass-covered 
Cotton-covered Paper-covered 
Enameled Silk-covered 


Glass Fiber 
arnishe amoric 
SHEETS Varnished Duck 
Varnished Silk 
Untreated 


FABRICS Asbestos Mica 


Cotton Resin 

TAPES Cotton and Silk 
Glass Fiber 

Asbestos Glass Fiber 
SLEEVINGS Cotton 


Express Rag 
Fish Rope 


Untreated 


PAPERS Kraft Varnished 
Kraft paper and Fabric 
Kraft paper and Mica 


Black Lacquer Moisture-proof Varnish 
Black Varnish Oil-proof Varnish 
Clear Varnish Red Lacquer 


Impregnation. Nearly all types coils, after being 
wound and wrapped, are given impregnation with 
varnish some special form compound. This may 
sprayed, applied with brush, the entire coil 
dipped the liquid. For the highest grade impreg- 
nation the dipping takes place vacuum tank, which 
insures the penetration the varnish compound 
the smallest interstices the coils. After any these 
treatments the coils are baked insure hardening the 
impregnation. All this requires special dipping 
tanks and ovens such the maker the occasional 
coil not likely have. 

very good protection may, however, obtained 
the use clear spirit which may applied 
dipping, brushing spraying and will dry the 
air within three hours less. good grade 
black air-drying varnish usually used for field coils, 
armature coils and air-cooled transformers where oil- 
proof compound not essential. water repellent 
and has excellent acid and alkali resistant properties. 
For use oil-cooled transformers, other applications 
where the coil may subjected oil, there form 
oil-proof air-drying varnish that gives effective and 
long-life results. 


Among those manufacturers active this field and those 
who have cooperated the gathering material for this 
discussion are the following companies: Acme Wire, Alum- 
inum Co. America, American Steel and Wire, American Wire 
Div. Electric Auto-Lite, Armature Coil Equipment, Bake- 
lite Corp., Belden Mfg., Wm. Brand, Brandywine Fibre Prod- 
ucts, Chapman, Coil Winder, Continental-Diamond Fibre, 
John Dolph, Electric Service Supplies, General Cable, Gen- 
eral Electric, General Electric Specialty, George, Globe 
Tool and Engineering, Ideal Commutator Dresser, Insulation 
Mfers. Corp., Irvington Varnish Insulator, Horace Linton 
Bros., Martindale Electric, Mica Insulator, Mitchell-Rand 
Insulation, National Vulcanized Fibre, Machine, Owens- 
Corning Fiberglas Corp., John Roebling’s Sons, Schenectady 
Varnish, Scovill Mfg., Seifert, Sterling Varnish, 
Machine, Universal Winding, Westinghouse Electric 
Mfg., West Virginia Pulp Paper and Wire Stripper. 


FACTURING, February 1937. 
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Progress development electrically-energized 
products rests largely upon the cumulative efforts 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
the final product does improvement for better 
sales appeal and greater user satisfaction depend. 


MULTIPLE BELT 
DRIVE 


Speed changes with 
this urit are gained 
turning the hand- 
wheel which shifts 
the motor the 
base and moves the 
pulley-actuating 
yoke. Belt may 
adjusted without 
the entire 
base. new lubri- 
cation system pro- 
vides 
method greasing 
the pulley sliding 
fits. Accurately ma- 
chined ways mo- 
tor mounting and 
unit bases. U.S. Elec- 
trical Motors, Inc., 
900 Slauson Ave., 
Los Angeles, Cal. 


AC. ELECTROLYTIC 
CAPACITOR 


the etched-foil type, her- 
aluminum containers with plas- 

tic terminal heads into which 
stud inserts are mold- 
ed, this motor-starting capac- 
itor offers compactness, sturdi- 
ness, versatility application, 
economy and outstanding elec- 
trical characteristics. Cornell- 
Dubilier Electric Corp., 1032 
Hamilton Blvd., South Plain- 

field, 


LEVEL CONTROL 


Operates under new principle for 
liquid level regulation. Instead trans- 
mitting float movement the switching 
element with either rotary through 
stuffing box, bellows, the action 
controlled magnetic force unaffected 
any conditions temperature 
pressure. Other features include high 
ampere mercury to- mercury switches, 
glass-insulated lead wires and special 
time delay relay. Made two models, 
provides five-point control. Fred 
Schaub Engineering Co., 325 Huron 
St., Chicago, 


humidity changes. 


PHONOGRAPH DRIVE 


Overcoming the usual obj 

tional gear drives app 

operation, this single-phase, capacitor motor 

operates 3600 rpm. through friction contact 

intermediaries turntable rim. General Electric 
Company, Schenectady, 


ections conven- 
ied phonograph 


SILVER MICA CONDENSERS 


Added the line silver mica condensers 
this new unit made capacities from 
1000 mmf. and offering exceptional stability 
over wide range temperature and 
Silver plates contact 
with mica sheets are enclosed low-loss, 
thermo-setting, plastic case. Erie Resistor 
Corp., Erie, Pa. 


WELDING TIMER 


Adaptable 
tually any standard 
resistance welding 
machine, this new 
electronic unit pro- 
vides split-cycle tim- 
ing for welding thin- 
section stainless 
steel, aluminum, 
brass screen, copper 
lugs, etc. where un- 
usually high heat and 
close control 
welding time are 
essential. Consists 
essentially only 
two moving parts 
addition one elec- 
tronic and one recti- 
fier tube. Available 
220 550 volt- 
ages with frequen- 
cies 25, and 
cycles. Weltronic 
Corp., 2839 
Grand Blvd., Detroit, 


Mich. 
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MATERIALS, FINISHES 
PRODUCTS 
AUTOMATIC CONTACTOR 
meet the needs machine tool 
engineer-designers, this small, com- 
pact contactor has large hp. capacity 
and long mechanical life. can 
furnished any number poles 
four, which can normally open 
closed any combination thereof. 
Large inlaid silver contacts are used 
throughout. Spring pressures 
movable contacts are greater than 
those generally found contactors 
this size, thus assuring better current- 
carrying characteristics and contribut- 
ing quicker break arcs. Bender 
Warrick Corp., Birmingham, Mich. 
LIGHT BATTERY 
Emergency light battery which 
deterioration can take place before 
actual usage. Cells are packed and 
DYNAMOTOR sealed dry state. Actuating 
released when glass vial center 
Precision built and broken striking the bottom the 
range sizes, these rium xplosives, Inc. ton 
units offer smooth 
continuous perform- 
ance and long oper- 


ating life. mod- 

ern, compact design, 

they are sturdily con- 

structed, extremely 

light weight per 
watt output and have 
low starting cur- 


Chicago, ELECTRIC IMMERSION UNIT 
ontact Available ratings from 300 1500 watts, 115 
v-loss, 230 volts, single- three-heat. Features gas-tight 
esistor head and enclosing case made seamless brass, copper, 
steel chrome steel, in. diam. and in. long. 
SPLINE NUT Harold Trent Co., 619 St., Philadelphia, Pa. 
Nine variations the established 
type self-locking nut, based 
into ut, 
announced. These are designated PHOTOELECTRIC RELAY 
ndard thin hexagonal, spline, internal Compact unit for counting, sorting, 
wrenching, weighing, measuring, signaling and similar 
new functions has two normally open and two 
pro- countersunk normally closed contacts, each rated 
tim- two-lug anchor, countersunk cor- amp. 115 volt ac. 
thin- ner anchor, bracket anchor and creased sensitivity obtainable means 
nless and condensing lens. Westinghouse 
num, anchors. Elastic Stop Nut Corp., Electric Mfg. Co., East Pittsburgh, Pa. 
1015 Newark Ave., Elizabeth, 
re un- N. J. 
and 
of 
are 
TRACK LIMIT SWITCH 
only 
Designed primarily for com- 
pactness meeting the 
recti- simplest limit switch appli- 
ilable cations where snap-action 
volt- not required, this track 
type, plunger-operated, 
and spring-return, limit switch 
General Electric Co., 
Schenectady, 
FEBRUARY 1940 
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Each month upon these pages the editors pre- 
sent their quick, illustrated review what 
new that electrically-energized products may 
made better. Based, course, upon 
those component parts that may designed 
into the complete product assembly. 


THREE-BUTTON CONTROL STATION 


Designed for easy installation and long, 
trouble-free service, this new unit has 
double-break silver alloy contacts mount- 
plastic block. Button mechanism the 
unit type. The station may mounted 
either vertically horizontally 
available with various button markings. 
Maximum rating amp., 115 volts; 
0.5 amp., 230 volts; and 0.25 amp., 550 
volts. Maximum ac. rating amp. 
110, 440 and 550 
Bradley Co., 1309 First St., 


waukee, Wis. 


INTERMITTENT DUTY MOTOR 


For operating damper regulators and 
similar services where low voltage 
motor required, this split-phase, shaded 
pole capacitor motor instantly revers- 
ible. Unusual construction brings all 
connections motor terminals machine 
windings eliminate internal connections. 


General Electric Co., Schenectady, 


HIGH CAPACITY UNITS 


For services requiring unusually high 
pacity for maximum operating efficiency 
these units are available compact form 
for working voltages 12, 15, 18, 
and volts, and capacities 500, 
1000 and 2000 mfd. Stable 
istics and uniform performance are ob- 
tained through process double aging 
and rigid chemical control. Cornell- 
Dubilier Electric Corp., 1032 Hamilton 
Blvd., South Plainfield, 


POWER SOURCE 
Battery eliminating device 
provides power output 
various low voltages for 
talking and ringing circuits 
for bells, annunciators, tele- 
phones, etc. Plugs into the 
110 290 volt ac. lighting 
circuit. several 
sizes meet the require- 
ments both large and 
small systems. Conn. Tele- 
phone Electric Corp., 

Meriden, Conn. 


Supplementing the present 
line amp. thermo- 
switches, series 
amp. capacity 
has been 
ameter the tube has been 
increased from the original 
in. in. Sensitivity 
plus minus 0.5 deg. 
with adjustable operat- 
ing range 400 
deg. Head and shell are 
brass, joints are silver 
soldered and thin lacquer 
coating protects buffed sur- 
face. Inc. 


Main St., Ashland, Mass. 


CUSHIONED COUPLING 


Latest rubber-cushioned compression 
drives this seamless steel ring molded 
around the outer extensions rubber 
insert lugs enclose the rubber 
compression chamber. Insures long life 
and minimizes power loss due the 
coupling. The new unit, with with- 
out ring insert, available in. 
bore size. Certified Flexible Couplings, 
Inc., 122 East St., New York, 
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ELECTRICAL MECHANICAL PARTS 
FOR 


RING 


LIMIT SWITCH 


Lever-operated, track type limit 
switch has two-circuit direct- 
acting mechanism. Without snap- 
action it, nevertheless, provides 
for fast, damped, opening clos- 
ing contacts. General Electric 
Co., Schenectady, 


AND THERE ARE ALSO— 


TRACING CLOTH fine, even weave 
which highly transparent, provides maxi- 
mum strength with minimum bulk, readily 
accepts the finest drawn detail and endures 


repeated erasures. Mills, Inc., 
Norwood, Mass. 


SEMI-GLOSS BLACK PAINT recommended 
for coating metal parts wherever extreme cor- 
rosive conditions exist. \When thoroughly 
dry will withstand all acids, alkalies and 
not affected chromium, nickel, cadmium, 
zinc, copper, brass, silver tin plating solu- 
tions nor ordinary atmospheric condi- 
tions. moisture resistant and the dried 
film hard and resistant abrasion, yet 
sufficiently elastic conform contraction 
and expansion the support. primer for 
use with this paint has also been introduced. 
Both primer and paint can applied 
brushing spraying. Goodrich Co., 
Akron, Ohio. 


METAL MESH made without wires 
electroplating process can had con- 
tinuous sheets virtually any length, 
standard wire mesh widths and varying 
thicknesses. Being formed out solid 
metal, offers extraordinary rigidity. 
combines accuracy hole diameters with the 
smooth surface characteristic perforated 
metals and readily fabricated draw- 
ing, stamping, welding, soldering, etc. De- 
veloped primarily filtering medium, can 
used for variety other applications. 
Although the screen has been produced 
copper and other materials, nickel offers 
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EQUIPMENT, MATERIALS, FINISHES 


TAP SWITCH 


Small size, open type, high current model for 
switching requirements such products radio 
transmitters, heater oven control, voltage 
multi-point, load-break, non-shorting, single- 
pole rotary selector particularly designed for ac. 
and well insulated, has silver-to-silver contacts 
and positive cam-and-roller mechanism. 
Mfg. Co., 4804 Flournoy St., Chicago, Ill. 


exceptionally wide range possibilities 
because its inherent properties. 
Jelliff Mfg. Corp., Southport, Conn. 


CORROSION RESISTANT BEARINGS 
protected process which involves the 
formation oxide layer with penetra- 
tion 0.0002 0.0003 in. into the surface 
the metal without changing its external 
dimensions. External parts bearings 
fabricated not chip peel and are un- 
affected temperature. Fafnir Bearing Co., 
New Britain, Conn. 


PROTECTIVE METAL COATING 
aluminum and aluminum alloys 
seals the surface and makes the metal im- 
pervious severe atmospheric conditions. 
forms excellent adhesive and protective 
base for paints and lacquers. Final finishes 
will neither peel nor flake off under vibration 
shock. Colonial Alloys Co., Philadel- 
phia, Pa. 


METAL SURFACE removes 
baked enamels, varnishes, lacquers and 
paints from metals such steel, zinc, alum- 
inum, etc. Liquid efectively strips the metal 
approximately two minutes solution 
maintained heat about 190 200 
deg. The surface, when remains the 
solution, breaks into small particles and 
stays suspension. This process though 
fast not injurious the hands the oper- 
ator and non-inflammable. Estox Products 
Co., 151-6 Brewery St., New Haven, Conn. 


INSULATING TAPE 
dielectric strength, greater varnish absorp- 
tion and moisture resistance. offers 
per cent greater tensile strength and 
per cent greater breakdown 
chemically neutral, twistless and current 
Philadelphia, Pa. 


END SHIELDS for motors have flat surface 


facilitate the mounting pumps and other 


MAKE 
BETTER 
PRODUCTS 


INSTRUMENT 
RESISTORS 


Littte Falls 
Mew 


Resistance units high ohmic 
value are now available 
types ranging from 
80,000 ohms ceramic tubes 
and from 50,000 ohms 
through the development 
special winding 
strument Resistors, Inc., 375 
Main St., Little Falls, 


directly driven equipment. They may 
assembled either end the motor and can 
machine frame desired. They eliminate the 
necessity for adaptor, save mounting time, 
conserve space. Obtainable number 
standardized outside diameters, mounting 
machine fits and bolt circles; they are also 
available unmachined. Electrical 
Motors, Inc., 200 Slauson Ave., Los 
Angeles, Cal. 


INSULATING JOINTS for electrochemical 
pipe lines. Made malleable iron, their 
construction includes compressed fibre insu- 
lating rings which encircle the ball member 
two places. They are tested for 120 volts 
service and for 200 per sq. in. steam 
pressure. Flexibility prevents pipe breakage 
due expansion, contraction vibration 
strains. Recommended for cleaning tanks, 
plating tanks, and heating and cooling lines. 
Hanson-Van Winkle-Munning Co., Mata- 
wan, 


PLATING RACK designed for 
insulating all parts except the contact points 
prevent the dissipation current during 
electrodeposition and confine the energy 
directly the product being plated. Easily 
applied dipping the rack and air-drying 
baking, they provide thoroughly 
insulation. Originally developed for use 
the acid chrome-plating baths, the line has 
been extended include rack enamels that 
can used all the various acid and 
alkaline solutions employed electroplat- 
ing. Maas Waldstein Co., 438 Riverside 
Ave., Newark, 


BRAZING POWDER containing copper and 
phosphorus assist the brazing copper, 
brass, bronze and related alloys. 
melting point and high fluidity, quickly 
penetrates into tight joints make sound, 
neat and comparatively ductile connections. 
Requires flux copper but with other 
materials flux desirable. available 
compressed shapes. Charles Hardy, Inc., 
415 Lexington Ave., New York, 
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VIBRATION-FREE PRODUCTS 


(Continued from 41) 


forced vibration. During the time contact closure, 
the pointer makes partial rotation around the spark 
dial, and the spark over the gap between the end the 
pointer and annular ring the dial gives the ap- 
pearance blue sparks, denoting the position 
unbalance. single spark denotes the angular po- 
sition the compensator. 

place the compensator the same angular plane 
the unbalance, its position adjusted until the single 
spark appears diametrically opposite the center the 
unbalance spark arc. The compensator weight then 
adjusted until the unbalance spark arc disappears. This 
indicates that the cradle has come rest and that the 
moment the created unbalance the compensator 
exactly equal and opposite the moment the un- 
balance the part. The machine then stopped and 
the moment the unbalance read directly ounce- 
inches, other units, the compensator barrel. The 
angular location the unbalance determined from 
the position the compensator, since both must 
the same plane. The part then marked for location 
and amount unbalance the one correction plane, 
the pivots interchanged, and the process repeated. 


FOR ELECTRICALLY INDICATING VIBRATION 


ALANCING machines which employ electrical pick- 

ups are designed several ways. one type, two 
machine heads, which are adjustable along heavy cast 
iron base, support the part balanced spring 
reed mounted bearings. speed motor, 
mounted separate head, rotates the work-piece 
through carefully balanced universal joint. neon 
light, which rotates locator dial synchronism 
with the part balanced, energized distribu- 
tor flywheel the motor shaft. The distributor re- 
ceives its current from external source high volt- 
age. lever bar with two fulcrums adjustable along 
the base mounted the machine front. 


operation, one the fulcrums locked order 
neutralize the unbalance one the correction 
planes. The work-piece then rotated, vibration 
set the force unbalance the other correc- 
tion plane, and the neon light flashed the con- 
tactors the machine heads, contact being made 
through vibration the spring reed mounted bearings. 
The width the light band produced controlled 
two knobs the machine heads. Fixing the loca- 
tion the light band done manually two indica- 
tors the locator dial, which are marked correspond 
the right and left machine heads. With the location 
unbalance fixed, only necessary stop the ma- 
chine and bring the light back the spot recorded 
the dial. Indicators the machine heads show the 
magnitude unbalance, the readings being recorded 
automatically the time the location taken. Cor- 
rections are then marked the work-piece and the 
process repeated for the other plane. 

Another type balancing machine, employing elec- 
trical pick-ups, designed especially for small, high 
speed parts. this machine, the part balanced 
horizontal plane, and runs hardened and ground 
steel support rollers. The cradle supported each 
end two flexible rods which have their lower ends 
fixed brackets secured the bed the machine. 
There are also two pivot brackets, adjustable along the 
cradle, one pivot being located each the two planes 
correction selected for dynamic balancing. Both 
pivots are operated turning knurled knob which 
locks one pivot and unlocks the other 
means connecting bar. each end the 
cradle small permanent magnet which moves, under 
vibratory action the cradle, within coils which are 
fixed brackets secured the bed. The operation 
raising lowering pivots automatically actuates 
switches the pivot locking brackets that, when 
the left pivot locked, the coils that end are dis- 
connected while the right end coils are operative, and 
vice versa. 

The work-piece driven through universal joint 
drive from head-stock fixed the bed the ma- 
chine. The relative motion the coil the magnetic 


HIS dynamic 

balancing ma- 
chine uses neon 
light locate 
the spot un- 
fulcrums set 
the 
planes neutralize 
all unbalance 
the plane locked 
(A). For balanc- 
ing special parts, 
this machine may 
furnished 
modified design 

(B). 
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SYMBOL FOR 


AND STRENGTH 


appearing the specifications industry’s products 
with noticeable frequency. The reason for this increasing 
interest magnesium (Mg) lies the fact that far 
lighter than any other metal common use. 


When metal only one-fourth the weight iron and 
adaptable manufacturing requirements, naturally enjoys 
formidable advantage. 


used pay heavy price for magnesium when 
depended Europe for our supply. But the development 
Dow certain manufacturing processes made available 
series magnesium alloys known DOWMETAL*. Today, 
after sixteen years increasing demand, the price 
cents instead dollars per pound. 


you are maker products that require metal, you 
can probably use DOWMETAL and thus reduce their weight 
materially. DOWMETAL has streamlined the performance 
many article and increased its sales appeal. 


AETAL 


MAGNESIUM ALLOYS 


LIGHTEST ALL STRUCTURAL METALS 


Metal-spraying hand gun cast from Dowmetal. 


DOWMETAL easier handle and machine and there 
are well developed methods for fabrication and assembly. 
available sand, die and permanent mold castings, 
forgings, sheet, strip, plate, bars, tubes and all standard 
and special extruded shapes. other metal has such 
amazing combination virtues. 


Write for copy Lightest Structural 
complete and concise discussion magnesium and its 
alloys. Consultations regarding the use DOWMETAL 
your product are welcomed. 


THE DOW CHEMICAL COMPANY 
1450 EAST MAIN STREET, MIDLAND, MICHIGAN 


Branch Sales Offices: Rockefeller Plaza, New York City; Second and Madison 
Streets, St. Louis; Field Building, Chicago; Main Street, San Francisco; 4151 
Bandini Boulevard, Los Angeles. *Trade Mark Reg. Pat. Off. 
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flexible bearings, high speed 
rotating parts are quickly and accurately 
balanced this electro-dynamic balancing 


field generates alternating current proportional 
the vibration the cradle and hence the amount 
unbalance. This current rectified means 
special cam-type commutator located the head- 
stock the machine, the cam rotating synchronism 
with the work-piece. This cam has two dwells each 
180 deg. length, and slightly different radii. The 
cam followers and contacts are arranged that one 
set contacts remains closed for 180 deg.; then this 
set opens, and the other set closes for the next 180 
deg., and on. Both the contacts and cam followers 
are mounted commutator block which can 
turned about the cam axis, means knob, and 
its relative position indicated graduated angle dial. 

de. microammeter connected with the contacts 
that receives two direct current impulses for every 
revolution the cam and consequently the part be- 
ing balanced. The magnitude the meter reading 
determined the position the commutator. The 
setting which gives zero reading, with the meter 
pointer moving the same direction the commutator 
turned, indicates the angle unbalance which read 
from the angle dial. When the commutator turned 
deg. from the zero setting, the meter gives maxi- 
mum reading which directly proportional the 
amount unbalance. locate the unbalance angle 
the work-piece, the machine spindle turned until 
index the head-stock cover indicates the same 
angle shown the angle dial. The unbalance angle 
the part then lies the horizontal plane through 
the axis. 

vertical balancing machine, designed balance 
parts with the axis rotation vertical position, 
functions upon the same principle the machine just 
described. This machine is, effect, the horizontal 
machine turned end, that the adapter spindle 
vertical. suitable for balancing such parts 
cream separator bowls and other parts which normally 
operate vertical spindles and depend upon gravity 
for their location and mounting. Constructional de- 
tails are altered somewhat adapt the machine for 
vertical operation, but the actual unbalance the part, 
both amount and angular location, obtained 
the same manner with the horizontal machine. 


EMPLOYING electrical pick-up coils, this dy- 

namic machine especially suitable 
for the production balancing small, high-speed, 
rotating parts. Electric meter indicates magnitude 


unbalance. 


chine. Amount unbalance indicated con- 
ventional type sensitive voltmeter, which can 
calibrated read directly units correction. 


HOSE types balancing machines just described 

give definite readings amount and position 
unbalance. adding removing known weight, 
the work-piece can usually balanced within close 
commercial limits one operation, provided the amount 
unbalance within the stated normal capacity 
the machine and the corrections are properly made. 
The actual method making corrections most suitable 
for particular part depends upon such factors the 
physical characteristics the part, facilities for cor- 
rection, production, appearance, etc. 

Removal metal drilling easy and efficient 
method correction. The size the drill and the 
depth drilled for given unbalance may de- 
termined from drill chart which gives, without cal- 
culation, the weight material removed when using 
various sizes drills and drilling various depths 
either cast iron steel. Material may also re- 
moved milling, shaping grinding but such methods 
are usually slower owing the difficulty determin- 
ing measurement when the required amount has 
been removed. Material may added balance 
solder, arc weld rod, securing piece other 
material proper known weight the correct location. 

Whenever possible, provision should made the 
design product permit corrections for dynamic 
unbalance, since considerable production time can then 
saved when applying corrections. Small motor arm- 
atures, for example, are generally balanced insert- 
ing slugs various weights the winding slots. One 
manufacturer has developed special top stick made 
formed fibre which provides suitable open channel 
for insertion graduated lengths weights without 
disturbing the winding after baking. 

the larger armatures, the type with wire band- 
ing, correction may made adding solder the 
banding wire. Welding also used some types 
armatures, either depositing the arc weld rod di- 


rectly securing small weight place welding. 
(Continued 82) 
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hand helping other manufacturers producing metal 
parts quantity order, perhaps more economically than the 
customer could performing the entire production job 
supplying brass, bronze nickel silver sheet, rod, 
wire tubing, for fabrication the customer. 


Scovill’s manufacturing service varied the industries 
served. Manufacturers such diverse products flashlights, 
electric ranges, cosmetics, garden hose equipment, automobiles, 
X-Ray equipment, electrical appliances, etc. use Scovill their 
factory for the production drawn and stamped parts, metal 
part assemblies, well parts completely finished ready for 
assembly into their products. The fabrication can from 

aluminum steel well copper alloys, for Scovill works all these. 


users turned and cold headed parts, the Scovill Screw Products Division offers 
complete service, producing turned parts from the very smallest parts from 
diameter rod and full line cap and machine screws and cold headed parts. 


Condenser tubes, plumbers’ brass goods, containers and closures are examples products 


made complete Scovill. 
Thousands firms have used Scovill’s facilities advantage turn Scovill for 
designing and engineering help and for the economies improvements quality made 


OMPAN possible their experience and equipment. 
MANUFACTURING Our booklet Masters Metal” will give you idea the breadth this service. 
WATERBURY, CONN. Address Mill Street, Waterbury, Connecticut for free copy. 


Boston Providence New York Philadelphia Syracuse Pittsburgh Detroit Chicago Cincinnati San Francisco Los Angeles 
CANADA: 334 King Street, East, Toronto, Ontario 
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SIGNIFICANT BRUSH FACTS 


(Continued from 54) 


medium and high conductivity (electrographitic) soft 
brushes high conductivity (graphite) and brushes 
made partly metals with very high conductivity 

Carbon brushes are generally classified “very 
hard,” “hard” and “medium hard.” The “very hard” 
grades are composed almost entirely retort carbon, 
are low current carrying capacity and are more 
less abrasive. Their uses are limited machines 
low peripheral speeds and contacts where mechanical 
strength and first-class commutating qualities are 
major importance. Specific applications include mine 
locomotives and motors for mill, crane and elevator 
service, where considerable shock, frequent reversals 
and vibration are likely encountered. Use also 
found for these brushes the direct-current side 
slow speed rotary converters. Their abrasive and other 
qualities enable them keep commutators clean and 
polished even under extremely dirty conditions, and 
commutate highly fluctuating loads with minimum 
amount sparking. Due their comparatively low 
current-carrying capacity and high resistance, however, 
they are unsuited for certain types products. 

The “hard” and “medium hard” grades carbon 
brushes contain small amounts graphite varying 
proportions and cover wide range capacity, re- 
sistance, contact drop and abrasiveness. They are 
capable working amp. per sq. in. full load 
rating and satisfactorily meet the requirements the 
average motor. general, they are applicable both 
direct and alternating current machines, from small fan 
and appliance motors large industrial motors with 
undercut commutators. motors having flush mica 
commutators, however, they are ordinarily not abrasive 
enough used unless the mica soft. 


many 

types in- 
dustrial and trac- 
tion motors, this 
carbon brush may 
run peri- 
pheral speeds 
6000 ft. per 
Has high 
contact drop and 


Electrographitic brushes are produced graphitizing 
the raw carbon electric furnace, and have higher 
current-carrying capacity, less friction and lower con- 
tact drop than carbon types. The contact drop tends 
rise, however, after short time operation, the 
contact face graphitized material acquires high 
gloss. These brushes can divided into three sections 
—brushes for low speeds (2000/4000 ft. per min.), 
for medium speeds (5000/6000 ft. per min.), and for 
high speeds (up 10,000 ft. per min.). The ad- 
missable current density averages amp. per sq. in., 
although can increased much and even 
amp. per sq. in. for certain the grades under 
favorable machine conditions. Electrographitic brushes 
are adaptable for ac. commutator type motors, induc- 
tion motors, rotary converters, regulating machines, etc. 
They run best undercut commutators, although 
certain grades can operated flush mica, particu- 
larly the low speed classes. 

Graphite brushes are made the pure natural 
graphite, have high current-carrying capacity, low con- 

(Continued 90) 


CHARACTERISTICS CARBON AND GRAPHITE BRUSHES 


Electro-Graphitic 


Low Medium High 
Type Brush Carbon Peripheral Peripheral Peripheral Graphite Metal-Graphite 

Specific Resistance 0.00059- 0.0008- 0.0007- 0.0006- 0.0004- 0.000003- 

Per Cubic Inch 0.0034 0.0014 0.0016 0.0021 0.040 0.00032 
Amperes Per Square 50-65 50-65 65-70 60-75 60-160 
Recommended Maximum Per- 3000- 5000- 6000- 3500- 3000- 

ipheral Speeds—Feet Per 5000 4000 6000 8000 12000 6000 

inute 

Coefficient Friction 0.23-0.33 0.24-0.30 0.11-0.20 0.04-0.13 
Contact Drop Normal 1.95-2.80 1.35-3.00 0.15-1.20 

Current Density-Volts 
Hardness (Sceleroscope) 45-55 30-75 13-25 8-45 
Percent Metal None None None None None 
Undercutting Generally Not Yes Yes Yes 

Require Necessary Recommended Recommended 
Remarks Very hard types used| Adaptable for slip ring induction |For high speed indus-|Used low voltage 


mine motors, AC. 


commutetor motors, motors and gen- gener- 
mill and elevator mo-| rotary converters, etc. Run best field 


attery charg- 


tors. Have good me-| undercut commutators but can run |tion rings, rotary field excitation 


Medium peripheral speeds. 


used fan 
motors. 


charging generators. throw 
copper dust. 
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SATURATED SLEEVING 


close twenty years TURBO Varnished Tubing and Saturated Sleeving 


have been indentified with the uppermost technical factors involved sleeve insulation for 


tizing 
standard electrical conductors. 
con- assure such factors and substantiate top reputation, the technical manufactur- 
ids ing processes and facilities the entire world were combed and sifted. result product 
the and source, supreme every essential detail, were located and established. 
high 
TURBO was the result and has thoroughly justified the effort and painstaking 
upbuilding over this long period. 
nin.), 
for Now the process manufacture, long carefully guarded, has been brought 
in., TURBO Varnished Tubing and Saturated Sleeving become assured American manufactur- 
even ing process. 
have not only brought this fully proved process our own manufacturing 
ushes plant but have implemented with the latest developments American mechanical and 
nduc- electrically controlled production methods. The result the first real advance flexible 
varnished tubing more than twenty years miracle insulation chemistry. 
rticu- always, shipment the same day order from the largest the smallest 
received. 
con- 


WILLIAM BRAND COMPANY 


276 Fourth Avenue, NEW 217 No. Desplaines Street, CHICAGO, ILL. 


Mica Plate and Products Varnished Oil Tubing 
Saturated Sleeving Varnished Cambric, Cloths and Composites. 
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DESIGN SOUND SYSTEM 


(Continued from 44) 


record player incorporated the console and deliver 

any one any number rooms remote 

speaker locations through channel amplifier. 

However, not the same time the same rooms 

listening the program channel 
two-way conversation with any one 

room the system, even while two programs over 

channels and “B” are progress over the bal- 
ance the system any part it. 

carry conversation between the operator the 
central console and group rooms. 

These sub-panels, each for the control rooms 
speaker locations, are complete units themselves 
which can incorporated the console fit the re- 
quirement. the installation for rooms, two 
sub-panels each are inserted and wired into the 
console the factory; and on, the maximum 
160 rooms capacity for one console. Additional 
units can added later date needed. This 
standardization boon all those concerned with 
providing for wired sound building. 


EMERGENCY CONTROL INDISPENSABLE 


HIS inter-communication system has one more vir- 

tually indispensable feature—the master emergency 
call control. the simple process pushing one 
button, the entire system instantaneously connected 
one unit. All rooms remote speaker locations 
are connected the console regardless the condi- 
tion existing the time the master button operated. 
Some rooms may listening program over either 
amplifier channel; others may carrying con- 
versation over the inter-communication system; still 
others will not operating all, that is, not even 
connected the system; makes difference when 
the master control button pushed on, all rooms 
locations are connected and will hear the announce- 
ment speech sent out from the central console. The 


the essential components the amplifier 
panel (A) are arranged with 30-watt (B) and 
watt (C) amplifier circuits. 


advantages this quick and positive single button 
master control are obvious, especially emergencies 
such fire. 

The entire unit housed compact console 
heavy gauge steel, resulting maximum durability. 
Considerable space also gained for maximum inside 
cubical displacement comparison the outside di- 
mensions. The finish beautifully grained American 
Walnut applied the photo process. The completed 
product suitable appearance and design har- 
monize well with almost any thoughtfully planned 
scheme decoration. 

conclusion, may emphasized that the basic 
factors comprising this system are not 
original themselves. Amplified sound channels, ra- 
dio reception, phonograph reproduction inter-com- 
munication are not new subjects new contributions 
the art communication. However, the Model 
SC-20 Console, feel that there has been achieved 
outstanding advance electrical and mechanical design 
through combination all such facilities for sound 
amplification and voice communication one simple, 
practical and beautiful piece equipment with con- 
centration upon integrated engineering-design. 
feel that this unit will establish new standard the 
design and manufacture centralized sound equip- 
ment. The elimination separate systems, independ- 
ently built and installed for the several facilities con- 
tained this unit, has effected tremendous savings 
costs, all which can passed on, profit, the 
ultimate purchaser and user. 
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IRING 


MODERN 


love ingenious appliances. shave 
electrically; our home run electric 
clocks; our toast effortlessly flies when 
it’s ready. Even Mickey the Mutt fed 
electrically when we’re away from home. 


However much tingle with appreci- 
ation every time manufacturer adds 
pilot light here, cute something there, 
feel little bit sorry for the design engineer 
the job. For know that the more 
complex, the more inspired electrical 
appliance is, the more headache for him. 
the first place, must turn out product 
nearly foolproof possible. Then has 
have strong, lightweight parts, that 
can cram awful lot them small 
space. other words, for modern appliances 
manufacturer needs metal parts that will 
sit and tricks one would ever have 
thought possible—and keep doing them. 

That’s our cue. not yogis, but 
roll metal strip (from .001” 
thickness— 12” width) for parts 


Shop? How you make this 
darn thing stop following you 
around the 


Sweet Ohm Appliance 


MODERN DOES! 


electrical appliances “specialist” metals 
—Monel, pure nickel, Monel, Inconel, 
beryllium copper, and phosphor bronze. 
Among this group you'll find new and spec- 
tacular combinations these properties— 
strength, toughness, hardness, resistance 
fatigue, corrosion, spark erosion, 
oxidation, and heat. You’ll able 
specify metal that extremely strong 
and non-magnetic the same time. Metals 
such these give the design engineer 
much greater degree flexibility than 
possible with the more commonly used 
materials. 


Needless say, metal strip for electrical 
parts must accurate width, edge, 
gauge, and temper. We’ve been working 
with some the biggest names electrical 
manufacturing for long that such atten- 
tion detail second nature us. 
addition the metals listed above, 
also roll copper, brass, bronze, and nickel 
silver with the same meticulous care. We’re 
prompt, too. Why not get touch with us? 


THE BRASS COMPANY, 


LIGHT GAUGE STRIP NICKEL AND NICKEL ALLOYS, COPPER AND COPPER ALLOYS 


350 MADISON AVENUE 
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MOTOR SPECIFICATIONS 


designed-in power applications 


monthly maintained data guide, detailing mechanical and electrical characteristics 


available power units offered ELECTRICAL MANUFACTURING advertisers. 


Alternating current motors are identified the column, the following key: 
SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS starting torque, low starting current. 
2—Split-phase 


13—Wound rotor (slip ring) 
a—Normal torque, normal starting current. 15—Synchronous 


(condenser) b—Normal torque, low starting current. 16—Shaded pole 
—Series 
SPECIAL PURPOSE MOTORS 


8—Repulsion torque, low starting current. 
17—Two-power motors 


9—Compensated repulsion 
10—Repulsion-start induction 
11—Repulsion induction e—Low starting torque, normal starting current. 18—Torque motors (reversing-duty cycle) 


VOLTAGE Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated column. 
MOUNTING All manufacturers supply horizontally mounted motors only, unless also indicated makers vertically mounted ones. 


_MOTOR HORSE- BEARINGS, MOUNT- BUILT-IN 
MANUFACTURER POWER CURRENT LUBRICATION ING FEATURES 


Air-Way Electric 
Appliance Corp. 


Alliance Mfg. Co. 


Co. 


Bodine Elec. Co. 


KKK 
KKK 


(Frames interchangeable) 


Crocker-Wheeler 
Elec. Mfg. Co. 


KK 
KKK KK 


Delco Appliance Div., 
Sales Corp. 


Delco Products, 
Div. Corp. 


Dumore Co. 
(Two-power 
switches built-in) 


Electric Specialty Co. 
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General Electric Co. 
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Thermostat 


Show why G-E KON-NEC-TORS 
are about the simplest wear-proof, 
trouble-free electric switches you 


can buy 


SEE HOW SIMPLY THEY OPERATE! G-E KON-NEC- 
TOR switch designed that mercury (totally enclosed 
some outside force... make break electric circuits 


through tungsten wires sealed the tube. 


ECAUSE their patented construction, G-E 

KON-NEC-TORS may operated millions 
times with unvarying efficiency. They are 
adaptable the design all kinds electrical 
vide clean, positive make-and-break the elec- 
trical circuits involved. 


G-E KON-NEC-TORS are extensively used 
wide variety installations including: elevators, 
ice cream cabinets, temperature recording in- 
struments, steam and oil boiler systems, electric 
ranges, storage water heaters, printing presses, 
and many more. For further specific information 
write the address given below. 


NELA SPECIALTY DIVISION, LAMP DEPARTMENT 


GENERAL 


ELECTRIC 


410 Eighth St., Hoboken, 


FEBRUARY 1940 
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Governor Control 
Centrifugal Switch 


Thermostat 
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KLIXON 


FOR SINGLE- AND POLY-PHASE MOTORS. The surest way stop 
motors from “raising use motors with built-in Klixon 
Protectors. For these protectors automatically keep motors safe 
from burnouts caused overloading overheating. 


Motors equipped with Klixon Protectors are economical buy. 
Overload relays are not required. And, addition eliminat- 
ing burnout repairs motor replacement costs, you are sure 
getting maximum motor capacity with safety. 


Simple, positive and vibration-proof, these protectors contain only 
one moving part—a snap-acting bimetal disc. There are knife 
edges bearings. Nothing cause failure. Already used over 
1,000,000 motors, field failures have been reported. Your motor 
manufacturers can give you Klixon protection. Insist getting it. 


( 
TRADE MARK REG. U.S. PAT OFF 


SPENCER THERMOSTAT COMPANY ATTLEBORO, 


FEBRUARY 1940 


Klixon Gives You the Most 
Extensive Line Built-In 
Motor Protection Available 


Below are the sizes and application ranges. 


Klixon 14” Protector—Provides inherent over- 
load and overheat protection for fractional horse- 
used inherent temperature centrol unit 
large integral horsepower poly-phase motors, 
breaking the pilot circuit the motor contactor. 
Klixon Protector—Provides built-in overload 
and overheat -protection for fractional horse- 
power, single-phase motors through 
Breaks the load directly. 

Klixon Protector—Provides inherent over- 
heat and overload protection for single-phase 
motors through P.—also available for 
inherent protection against overheating and 
excessive current for larger sizes single- and poly- 
phase motors: breaking pilot circuit motor 
contactor, not the load directly. 


Klixon Two-Pole certain types 
fractional repulsion-start induction and 
capacitor motors. Also simplified protection 
3-phase motors through breaking the 
line directly. 
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PHOSPHOR 
BRONZE 


SPRING METAL 


Here lively news for every electrical manu- 
facturer. You can put more resilience and 


longer life your spring metal parts with 


the new Bridgeport Phosphor Bronze. Extra 
bending ability and fatigue resistance result 
from the better, more modern processing 
Bridgeport’s new rolling mill. 


Our metallurgical laboratory available 


help you with your metal problems. 


DESIGNING THE ZEPHYR PLANE 


(Continued from 47) 

good illustration relatively complicated part 
this type. High strength secured because pos- 
sible accurately place voids where desired instead 
permitting relatively large masses metal add un- 
necessary dead weight and detract from the strength 
surrounding and adjoining walls. This housing 
finished first machining all concentric surfaces 
the motor housing with single boring operation and 
then gauging all other operations from this point 
through permanent fixtures. For example, after this 
operation the frame located another fixture which 
has plug which fits the previously machined surfaces 
specified limits. 

Worm wheel and the rear pulley bores are then 
machined double end operation pivoting the 
fixture and boring one from one side and then the 
other from the other side. Both concentricity and ac- 
curacy center distances are taken out the hands 
the operator and built into the fixtures such 
operation this. 

Two molded plastic handles are provided for ease 
control. The front handle can mounted either 
horizontal vertical position that the machine can 
readily used both horizontal and vertical sur- 
faces. two-pole momentary contact trigger switch 
mounted the rear handle. When the machine 
use the direction belt travel tends move the 
machine away from the operator and since the switch 
mounted the rear handle, the operator naturally 
compresses the trigger. When the machine not 
use, the switch normally the position pre- 
vent accidental plugging the machine with the 
switch and the machine free. Positive belt traction 
the rear drive pulley secured surface soft 
molded rubber vulcanized hard rubber body with 
steel reinforcing insert. The functional importance 
this drive justifies the expense. 

Aluminum die-castings used include the following: 
Main frame, nose, front pulley, bearing holder (worm 


wheel shaft), fan, and adjusting bracket. Molded parts 


include: Rear handle parts), front handle, and 
switch cover. 


UICK belt 

change facili- 
tated this tracking 
assembly. Tension 
regulated the 
touch control lever, 
and the slight crown 
the pulley helps 
keep the belt 
track once ad- 

justed. 
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EMBOSSED LETTERING 
SAFE 
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pre- 
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ction 
ith ... gained with housings Bakelite Plastics 
ECONOMICAL MANUFACTURING and successful sell- These features explain why versatile Bakelite 
ving ing hand-in-hand when products are made with Plastics are being profitably adapted increas- 
vorm Bakelite Plastics. Automatic Electric Co.’s new ing variety electrical equipment. There are 
Monophone housing, for instance, typifies not hundreds different Bakelite Materials available 
and only the production short-cuts possible with these thermo-plastic and thermo-setting types... 
versatile molding materials, but also the unique that offer complete range colorful opaque, 
styling advantages they afford. translucent and transparent effects. See how you, 
Manufacturing costs are minimized, for the housing too, can gain similar production and styling 
made only five each produced com- benefits writing for booklet 25P, Paths 
pletely single molding operation. Assembly 
with interior mechanism simplified, since fasten- BAKELITE CORPORATION 
acking ing supports and holes, even threaded metal in- Unit Union Carbide and Carbon Corporation 
sion serts, are incorporated the molding process. 247 PARK AVENUE, NEW YORK 
Permanently attractive appearance obtained 
crown the self-contained color and lustrous finish that 
will neither wear nor wash off. Light weight, yet 
sturdy, durable construction are other important 
consumer advantages acquired with Bakelite 
Plastics. PLASTICS HEADQUARTERS 
RING 
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TORQUE 
MOTORS 


Ohio Torque Motors are employed release 


brakes and hold them open open gates and 
switches any job solenoid power cylinder 
can do. 


They can stalled for any length time suit 
the work cycle for which they are wound and not 
burn out, nor even over-heat. 


Ohio Torque Motors are silent. Made for any 
power from inch-ounce inch-pounds; and 
operate one- two- three-phase A.C., 


What your problem 


The OHIO ELECTRIC MANUFACTURING CO. 
5905 Maurice Avenue Cleveland, Ohio 


VIBRATION-FREE PRODUCTS 


(Continued from 70) 

Small squirrel cage rotors are usually corrected 
drilling into the lamination below the conductor band. 
large size fans are fabricated part 
the conductor band, each fan blade may pierced 
with hole which weights rivets can added. 
Large ventilating fans provide two distinct planes 
either face which add the necessary weights 
correct for the couples unbalance. Here, holes may 
drilled punched for the addition weights 
the proper weight may arc welded place. 


FOR MAKING FIELD CORRECTIONS 


OMETIMES desirable necessary balance 

rotating parts their own mountings after they 
have been installed the field and are running under 
operating conditions. Several types portable dy- 
namic balancing units have been developed for this 
purpose. One such device consists sine-wave 
alternator, vibration pick-up, and instrument 
which mils displacement vibration are read. The 
complete equipment, which packed single case, 
requires batteries external power source. 

second type portable balancing unit indicates 
and records the amplitude, wave form and frequency 
vibration simultaneously. This instrument form 
seismograph having suspended lead weight about 
eight pounds whose natural frequency vibration 
about 150 oscillations per min. The relative motion 
between the lead weight and the frame the instru- 
ment which vibrates with the body under test, re- 
corded optically moving photographic film that 
the three components vibration are shown alongside 
each other together with timing record. Vibra- 
tions are indicated the deflection light beams 
from three concave mirrors mounted upon spindles 
which are caused rotate the vibrating motion. 
The pivot points the spindles are mounted jewels 
and are practically frictionless. ground glass scale 
the front provides for visual observation the same 
time that record being made. 

For balancing rotating parts the field, small aux- 
apparatus which shows the angle unbalance 
used conjunction with the vibration recorder. This 
unit consists neon spark for visual operation, 
magnesium spark for photographic recording, in- 
duction coil and current interrupter. operation, 
the contactor attached the rotating part make 
and break the primary the spark coil that cur- 
rent induced the secondary will produce spark 
across gap the circuit. This gap located inside 
the vibration recorder alongside the lamp used for pro- 
jection, and the light from the spark focused 
stationary concave mirror upon the film alongside the 
record vibration. each revolution the rotat- 
ing part, spot light produced the film and, 
comparing the position this spot with the angular 
position the point maximum amplitude vibra- 
tion, the point unbalance may 


weights are added suitable point the rotating 
(Continued 88) 
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WHAT (Continued from 51) 
DIAMETER 

and escape movement. Completion the rack’s de- 
WHAT scent cuts off the current which occurs accurately 
METAL timed interval after the rack released and the length 
this period determined the height which the 

WHAT rack raised. 
THICKNESS example the application this timer illus- 
trated its use the sterilizing chamber which 
dishes are sterilized large restaurant. definite 
WHAT period, say one minute, established the minimum 
WHAT raised for the insertion dishes contacts and raises 
RADIUS AND WHAT the rack which free fall soon the cover 
CIRCUIT Initiation this movement turns the cur- 


All 
Dont 


Because electrical contact certain 
metal, certain dimensions and finish works 
well one product reason assume that 
the answer another problem. Circuit 
conditions, mechanical operating conditions, 
temperature and other influencing factors are 
rarely, ever, duplicated. The safest course 
subject electrical contacts careful engi- 
neering and design. 

And, more often than not, the econom- 
ical course. Many Fansteel customers have 
found investigation our laboratory 
their own, that modifications materials 
design have solved technical problem and 
the same time lowered costs. 

Fansteel contacts are made from all recog- 
nized materials: tungsten, silver, molyb- 
denum, precious metals, and number spe- 
cial alloys. Recommendations, therefore, are 
impartial. 

Consultation costs nothing, guessing may 
expensive. Write today for our Technical 
Information Form. Fansteel Metallurgical 
Corporation, North Chicago, 


rent and locks the cover. Sterilization then begins and 
until the descent the rack completed, 


thus insuring the full minute, other desired time, 
processing. When the current cut off, the door 


automatically unlocked and the dishes may re- 
under interlocked safety control. 


Bottles are automatically filled arrangement 


which, when the bottle place, actuates the fall 
rack and starts the filling liquid flow. 


When 
the fall the rack completed the flow the filling 
liquid automatically cut off and the bottles are uni- 


filled with predetermined amount liquid. 


wide range industrial applications use 
made the automatic time switch sequence timer 
which functions combined interval and repeating 
tions fixed sequence the completion which 
the circuit opened until the device again started 
for repetition the cycle. its simplest form such 
timer arranged for single series “on” and 
‘off” actuation but modifications are available that will 
actuate any number functions throughout the com- 


plete cycle. 


SEQUENCE TIMERS FOR MACHINE OPERATIONS 


UNDAMENTALLY, the sequence timer consists 
disc which rotated synchronous motor 
speed desired for the complete cycle. The closings 
and openings the circuit switches are actuated 
the relative times desired accordance with the indi- 
cator calibrated dial. This timer connected 
through suitable gearing that the contact-making 
cams make one complete revolution 15, any 
desired number minutes. The dial provides for 
closed circuit from per cent this cycle, after 
which the circuit open until the cycle completed. 
For more than single closing and opening function, 
similar automatic timer has graduated disc pro- 
vided with number adjustable lugs which may 
set for any desired sequence and off connections. 
Single and off timers may used any tools 
which but one operation performed and this 
based upon the time element. Thus, some proc- 
esses may desired for the motor run for spe- 
cific number minutes while various elements the 
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this $250,000 laboratory 
backed, maintained and 


controlled Parker-Kalon’s 


the tens thousands manu- 
facturers who use Parker-Kalon Self- 
tapping Screws, 
Quality” has only one meaning—an 
assurance fine performance from 
the first screw the defi- 
nite savings assembling time, labor 
and cost and improved fastenings. 


has always been associated with 
Parker-Kalon for more than quarter- 
century. Jealously guarded, this 
Quality maintained through the 
incomparable Laboratory 
invested in, and developed Parker- 
Kalon for the sole purpose con- 
trolling the high standards which 
have made these genuine Self-tapping 
Screws preferred. 


Your pass-word definite fastening 
economies with Self-tapping Screws 


PARKER-KALON CORPORATION 
Dept. 190 Varick New York, 


REASONS WHY you can depend 
Parker-Kalon Products 
UNEXCELLED LABORATORY FACILITIES 


Parker-Kalon Laboratory which controls 
and maintains the high standard quality for 
which Parker-Kalon Screws are widely rec- 
ognized, represents investment over 
$250,000. 


SPECIALIZED PRODUCTION EQUIPMENT... 
required produce Parker-Kalon Self- 
tapping Screws and maintain their uniformly 
high quality. The Parker-Kalon 
the most up-to-the-minute the industry. 


FREE ENGINEERING SERVICE help de- 
and production men obtain better 
fastenings atlower cost. Available throughout 
the country, Parker-Kalon Assembly Engineers 


supply house distributing Parker-Kalon Screws 


PARKER-KALON 


HARDENED 


SOLD THROUGH RECOGNIZED DISTRIBUTORS EVERYWHERE 


AND SIZE FOR EVERY ASSEMBLY METAL AND PLASTIC 


= 
de- 
with Slotted Heads and Phillips Recessed 


PRECISION DRAWN WIRE 


ENAMELED COPPER 
ENAMELED IRON 
ENAMELED ALLOY 
ENAMELED ALUMINUM 
SILK COVERED 
COTTON COVERED 
CELANESE COVERED 
GLASS FIBRE COVERED 
TWISTED MULTIPLES 
PARALLEL MULTIPLES 
LITZENDRAHT 


Insulations any 
tion. Manufactured Nema 
Customer Specifications. 


WINSTED DIVISION 
Hudson Wire Co., 
WINSTED, CONN. 


5 


product are introduced for but fraction the entire 
cycle. control with adjustable lugs may set 
produce different effects proper intervals 
throughout the cycle and stop all operation the 
completion the cycle. tools, various operations 
may thus controlled follow each other accu- 
rate sequence which may simple compli- 
cated the operating conditions require. Sequencing 
timers are also employed processing machines 
which the starting the various motors must follow 
definite sequence and where essential that 
motor shall start until that, those, preceding are 
operation. 

Electronic timers* are practical applications the 
grid controlled discharge tubes method obtain- 
ing extremely accurate timing and uniform repetitions 
actuations without the use mechanical elements 
which would subject wear and consequent inac- 
curacies after long continued use. Their widest ap- 
plication present the regulation and control 
resistance welding machines. The principle control 
the welding current dependent the use 
series transformer, the low-voltage side which 
series with the primary the welding transformer. 
This series transformer controls the flow current 
the welding transformer accordance its sec- 
ondary rendered conducting non-conducting 
the action two power tubes which are, turn, actu- 
ated from control and timing circuit. 

this latter circuit which the electronic timer 
employed. This consists timing circuit, which 
controls the time the total welding cycle, and ratio- 
control circuit which controls the relation between the 
time and the time “off”. The timing circuit uses 
one tube which conducts regular intervals the length 
which determines the total welding cycle and which 
can adjusted steps one cycle means 
variable resistor. Once adjusted, this circuit main- 
tains the same time for each successive welding cycle 
enabling uniform production output. 

The ratio-control circuit uses two tubes circuit 
which can adjusted means variable resistor 
obtain the desired relation between the and off 
periods. The ratio-control tubes conduct the current 
during the periods, thus causing the power tubes 
conduct and thereby short-circuit the secondary the 


uct?”, MANUFACTURING, March 1937, also, “When 
Mounting Electronic Controls,” August 1939. 


See, “Electronic Controls—Will They Better Your Prod- 


YNCHRO- 

NOUS clock 
and timer for pro- 
radio receiving 
set. 


Philco Radio 
Television 
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BEARING’S 


ball bearing design, ball size, race depth and ring thickness 
determine life and capacity See how, the Fafnir Balanced 
Design (above, center) larger balls carry greater load, make fewer 
revolutions per bearing revolution, with resultant longer life. 
deeper races also increase load capacity, and provide thrust 
capacity degree unusual radial ball bearing Every Fafnir 
Ball Bearing designated for electric motor application has been 
developed, design, special inspection, careful silence tests 
sound-proof laboratory, into the finest, most dependable 
bearing our quarter century experience can produce. Write for 
copy the Fafnir catalog. The Fafnir Bearing Company, New 
Britain, Connecticut. 
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Have heard 
the news about 
HEINZE? 


still better product now bears the 40- 


year-old name Heinze, builder decimal 


horsepower motors and motor-driven 


appliances. 


the result the new resources and 
augmented engineering facilities the great 
Houdaille-Hershey Corporation which now 


stands behind the Heinze name. 


would welcome opportunity show 


you how can serve your 1940 needs. 


HEINZE ELECTRIC 
Builders 


DIVISION HOUDAILLE-HERSHEY CORPORATION 
LOWELL. MASS. 


series transformer. When the power tubes are con- 
ducting, the impedance the primary the series 
transformer low that practically full-load current 
flows through the primary the welding transformer. 
When the power tubes are not conducting, the series 
transformer secondary open-circuited and practically 
current flows the primary the welding trans- 
former. The power tubes are made conducting non- 
conducting the action the timer control. 

While the internal reactions the various elements 
the control circuits are somewhat complicated 
nature, the adjustments are readily obtained the 
setting dials. The dials once set, the operation 
extreme accuracy since all three circuits, the ratio- 
control, the timing and the power circuits operate 
synchronism with the system frequency. Variations 
the set the control circuits are made suit them 
either spot intermittent seam welding. Due 
the accuracy demanded for such control and the fact 
that electronic control provides this accuracy, the use 
such timing has become the general practice for 
nearly all the resistance welding machines now 
manufactured. 

Electronic tubes are also incorporated into time- 
delay relays which are adapted cycle sequencing, 
limiting and delaying action for many forms proc- 
essing. Such timers employ single vacuum tube 
which, use capacitor adjusted potentiome- 
ter, rendered conducting non-conducting for pre- 
determined periods the time cycle. Since there are 
moving parts, other than telephone type relay, 
there practically wear and high degree ac- 
curacy maintained throughout the life the relay. 

The various types electronic timers are, com- 
mon with other forms controls, when desired, pro- 
vided with enclosing cases but they may also ob- 
tained without the casing for incorporation elements 


the products with which they are used. 


Among those companies active the manufacture 
various timing devices and including those have assisted 
the gathering data and illustrations for this article are: 
Allen-Bradley, American Timer, Automatic Temperature Con- 
trol, Barber-Colman, Cramer, Struthers Dunn, Eagle 
Signal, Electric Switch, General Electric, General Electric 
X-ray, Guardian Electric Manufacturing, Hansen Manufactur- 
ing, Haydon Manufacturing, Industrial Timer, McGraw Elec- 
tric, Measured Time, Philco Radio Television, Potter 
Brumfield Manufacturing, The Sessions Clock, Seth Thomas 
Clocks, Thompson Clock, Ward Leonard Electric, War- 
ren Telechron, Walser Automatic Timer, and Westinghouse 
Electric Manufacturing. 


VIBRATION-FREE PRODUCTS 


(Continued from 82) 


part the angular position the contactor and, 
observing the relation the resultant magnitude 
vibration that the initial amplitude, the amount 
material added produce exact balance may 
determined. 


Among the companies manufacturing dynamic static 
balancing equipment and including those contributing informa- 
tion for this article are the following: Anderson Bros. Mfg., 
Bowsher, General Electric, Gisholt Machine, Globe Tool 
Engineering, Ideal Commutator Dresser, Tinius Olsen Test- 


ing Machine, Vibration Specialty, and Westinghouse Electric 
Mfg. 
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MANUFACTURER electrically heated 
product adds ten years his 


“We used consider unavoidable certain 
amount heating unit failure our product. 
Sure, bit into profits, dealer good will, customer 


acceptance. help for it—just one those 
things— 


“Then tried Chromalox units. 
Tried them hard, put them through 
the mill, gave them everything short 
actual abuse. They stood up, and 
began marketing our product 
with Chromalox units the heat- 
ing element. 


more trouble. Hearty appre- 
ciation from distributors. Prompt 
recognition increased value 
the part customers. Sales are 
climbing. Chromalox 
tainly eliminated big cause 
worry for 


you are worried about your 
electrically-heated product, why not 
transfer the worry us, and let 
work out the remedy? Utilize the 

experience and enthusiasm 

corps veteran electric heating 
engineers who know your manu- 
facturing problems and can sug- 
gest the correct unit and the 
easiest method applying it. 
Chromalox units are available 
standard forms for heating any- 
thing. The coupon below with 
your letterhead brings you full 
information. Mail the coupon, 
write us. 


7530 Thomas Blvd. Pittsburgh, 
Send the CHROMALOX BOOK ELECTRIC HEAT 


SIGNIFICANT BRUSH FACTS 


(Continued from 72) 


tact drop and, some grades, extremely low friction. 
They are capable operating peripheral speeds 
high 12,000 ft. per min., and have tendency 
clean commutator light spring tensions. Their 
field application covers high-speed generators, rotary 
converters, battery charging generators, field excitation 
rings, and high-speed industrial motors. Service char- 
acteristics course dominate the brush specifications 
these other instances specific products. 

Metal-graphite brushes are composed various mix- 
tures copper dust and graphite, with sometimes 
percentage brass dust. Their current-carrying 
capacity the highest the modern brushes, and their 
contact drop the lowest. The friction coefficient also 
relatively low, but with few exceptions these brushes 
not operate very well speeds higher than 4000 ft. 
per min. tendency throw excessive amount 
copper dust operation avoided with 
brushes this type, but the same time low hard- 
ness necessary prevent cutting. Applications in- 
clude low voltage electroplating generators, battery 
chargers, induction motors, field excitation, etc. 

Copper leaf brushes are formed from strips copper 
which range thickness from five ten thousandths 
inch. These strips are specially rolled and tem- 
pered, and are fastened together either with rivets 
solder, the finished brush being quite flexible the 
beveled end. Many special uses occur for copper leaf 
brushes because their high current-carrying capacity. 
Some these applications are elevator contacts, sign 
contacts and circuit breakers. Many are also service 
electroplating machines and some types bipolar 

Woven wire gauze brushes possess certain character- 
istics for low voltage machines that are not found 
either carbon graphite. These brushes are made 
fine mesh wire gauze treated with tin and graphite. 
They have long life and are used many types 


ANY types brushes are used fractional 
horsepower ac. motors. (A) Wedge brushes 
with shunts for miscellaneous type motors. (B) For 
office appliance motors, cash register motors, etc. 
(C) For oil burner motors, electric drills, 
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CREPE WADDING 


Why risk disappointing your customers with merch- 


andise damaged transit? For your protection, and 
their good will, pack with and guard the fac- 
tory-freshness your product against possible damage 
transit. 

Soft, yet resilient, KIMPAK acts shock absorber for 
your product transit—guards against breakage, scratches, 
“press and surface more, 
the clean, snowy-white appearance KIMPAK helps 


dress your package and give far more 


sales appeal. 


Kimpak 
CREPE WADDING 


KIMPAK comes rolls, sheets and pads 
various thicknesses and sizes which can 
applied quickly and easily, without fuss, 
muss waste. can used for packing 
nearly every type from heavy 
ranges, refrigerators and furniture fragile 


Reg. Pat. Off. and Foreign Countries 


FEBRUARY 1940 


protects your product 
dresses your package 


Attention 


The popular Zenith Chairside Model Radio 
protected transit KIMPAK Crepe Wadding. 


glassware, dainty lamps, bric-a-brac and sensitive radio 
tubes. And since KIMPAK absorbes times its own 
weight moisture, more than meets government 
postal regulations regarding shipment liquids. 

Manufactured and shipped all parts the nation 
Kimberly-Clark Corporation, KIMPAK product 
uniformly high quality and dependability. Mail the 
coupon today and receive further information and 
samples for testing. 


FREE! 
KIMBERLY-CLARK CORPORATION, Neenah, Wisconsin 
Address nearest sales office: Michigan Avenue, Chicago, 


122 42nd St., New York City; 510 6th St., Los Angeles 
Please send the 1940 Portfolio KIMPAK. EM-2 


Company 


1940 PORTFOLIO KIMPAK 
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Fixture Manufacturers Use 
Finishes Speed 
Production and Reduce Costs 


STAMPINGS made from pre-coated 
Thomastrip are produced greater speeds 
and lower costs. Deep drawing and form- 
ing operations are aided. Finish and han- 
dling operations are simplified. Buffing and 
polishing are reduced---often eliminated. 
Electro coatings applied cold strip 
the Thomas Mill will not crack, peel nor 
flake---they offer short cut high quality 
production finished parts. 


THE THOMAS STEEL COMPANY 
WARREN, OHIO 


STEELS THAT STIMULATE PROGRESS 


Bright Finish Uncoated, and Electro Coated With 


Nickel, Brass, Copper, Bronze, Zinc, and Tin 


Correct 


Staggering 


EACH track the commutator should swept 

equal number positive and negative 

brushes. The simplest way effecting this 
stagger arms. 


small motors, the graphite insuring proper lubrication 
and minimizing any possible abrasive action the wire 
gauze upon the commutator. 


WHEN SPECIFYING BRUSHES 


ANY factors must taken into consideration 

when selecting the right grade brush for 
particular service. Automobile 
plating generators and other low voltage machines usu- 
ally need brushes with low specific resistance 
possible consistent with the contact drop and other re- 
quired design qualities. Specific resistance defined 
the resistance ohms from one face the opposite 
face cube brush material whose sides are one 
inch long. Where brushes are used high voltage 
machines, low specific resistance not important, 
since the proportion wattage wasted their average 
current load extremely small. 

The amount contact drop exerts considerable in- 
fluence brush performance. This the voltage drop 
between the brush and the commutator under operating 
conditions, and the result the resistance existing 
the point running contact. This resistance not 
function the brush material alone, but varies with 
the type film the commutator surface, the condi- 
tion the brush face, friction, temperature, the amount 
current passed and its direction through the brush, 
etc. Appreciable contact resistance needed assist 
the impedance coil, when undergoing commutation, 
controlling short-circuit current under conditions 
imperfect compensation. Reasonable contact resistance 
tends improve the commutation cycle, preventing 
over rapid transfer current from segment already 
under the brush one just making contact, and also 
helping force current from segment about break 
contact with the brush into segments still making full 
contact. machines where uniform surface conditions 
are maintained and where the contact resistance all 
brushes like polarity essentially the same, con- 
tact resistance constitutes the principle resistance the 
several parallel paths, better current stabilization be- 
tween brushes and minimum amount selective ac- 
tion can expected. 

The atmospheric conditions under which motor 
operate may often the deciding factors deter- 
mining the type brush which will give best per- 
formance. Materials having de-oxidizing effect dis- 
turb brush friction and commutation breaking down 
the oxide film the commutator. The presence 
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TURING 


Electric Corporation 


6400 Plymouth Avenue, Saint Louis, 
MOTORS TRANSFORMERS FANS BRAKES 177,179 and 182) contain valu- 
able information for every motor 
user. Write for your copies today. 
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MOTORS 
MIOTOR GENERATORS 
ROTARY CONVERTERS 
FREQUENCY CHANGERS 


TWO-BEARING MOTOR-GENERATOR 


specialize rotating electrical machines 
all kinds designed for each application. 


Send your problem. can help you. 


ELECTRIC SPECIALTY CO. 


213 SOUTH STREET, STAMFORD, CONN. 


THIS 
NEW 


RELAY 

HUM 
CHATTER 


only one the features this 
H-B mercury plunger relay. has 
exposed arc, will operate any posi- 


tion within degrees vertical, and 
opening and closing; corrosion, dust 


easily installed. High speed silent 


dirt cannot impair its operation. 
amp. one horsepower A.C. rating. 
Write today for illustrated circular show- 
ing the variety mountings available. 


NA 


SSS 


Way 


XQ Qi iQ AAV ggg 


MOYO 


MOON 


chlorine the atmosphere has unfavorable influence 
the commutator surface film. Sulphur tends 
develop dark, glossy surface, but its effect per- 
formance generally detrimental. The presence 
sulphide oil film may result excessively high 
contact drop. Humidity has been found have no- 
ticeable influence brush operation. Extremely low 
values frequently cause excessive dusting 
wear metal-graphite slip ring brushes. commu- 
tator brushes, there evidence that excessive humidity 
may source electrolytic action under the brushes, 
causing deposition copper the faces the brushes 
receiving current from the commutator. this effect 
sufficiently pronounced, the imbedded copper may break 
the commutator film and, severe cases, cause com- 
mutator threading (streaked wear). 

order correct for poor atmospheric dirty 
operating conditions, often necessary employ 
brushes which have certain amount abrasiveness. 
This can imparted brush sufficient degree 
prevent the development high resistance film 
from oil other atmospheric contamination, and 
even overcome mild tendency toward edge burning 
and bar marking from over-oxidation, yet without pro- 
ducing sufficient abrasive effect result noticeable 
commutator wear. metallic polish the 
surface commutator indicates too high abrasive 
action have been imparted. 

Abrasive brushes are also necessary where the com- 
mutator not undercut, where poor commutation 
causes the copper wear away through arcing and 
leave high mica. Again, where the commutator bars 
are quite narrow and there are number bars, the 
percentage width mica width copper much 
greater than cases where wide copper bars are used. 
This condition must also taken into account se- 
lecting the proper degree abrasiveness. 

The permissible maximum speed the contact sur- 
face another factor brush selection, this varies 
considerably with the different grades. Where the rated 
speeds are exceeded commutator machines, chipping 
brushes, chattering and increased friction generally 
results. slip ring machines, the rated speeds may 
increased from per cent without intro- 
ducing any adverse 
effects. brush set 
with its bevel against 
the direction com- 
mutator rotation, 
leading position, will 
not stand high 
peripheral speed 
brush set operate 
with its bevel 
trailing position. 

commutator ma- 
chines, the brush di- 
mensions are fixed 
the amount current 

and voltage handled, 
May run the number bars 
undercut commutators. the design the 
brush holder 
standard motor frame 


RAPHITE brush suit- 
able for use dc. 
generators and the 
side rotary con- 
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ready help solve 
your unusual 
problems 


Application Lamicoid gears extend from small 
high-speed gears and pinions the heavy uncut 
stock shown above for rolling mill and forge- 
shop machines gears. 


These paper-base tubes combine high dielectric 
strength with the extreme accuracy machining 
necessary for radio and television condenser coils. 


Although these canvas- and paper-base parts are 
easily cut standard drilling threading 
machine, dimensions are extremely accurate— 
not chip fracture. 


MICA INSULATOR COMPANY 


200 Varick St., New 542 So. Dearborn St., Chicago; 
1276 West 3rd St., Cleveland. Branches at: Birmingham, 
Boston, Cincinnati, Los Angeles, San Francisco, Seattle. 
Canada: Montreal, Toronto. 


Low moisture absorption and low power factor 
plus micrometer accuracy these punched parts 
that hold smooth, clean-cut edge. 


Write for complete information samples 
the wide variety Lamicoid Laminated 
Bakelite sheets, rods and tubes for electrical 
and mechanical applications. 


g 
q 


Designed and built for applications where smooth, 
quiet, efficient, low-cost operation essential, these shaded- 
pole induction motors incorporate such features as: Resil- 
ient Mountings; Oil-less, self-aligning Bearings and Shafts 
high carbon steel ground exceptionally close 
Available Power Ranges from 1/300 1/15 H.P. 


WRITE TODAY for catalog which gives detailed informa- 
tion about the complete line PILOT MOTORS. 


SMITH CORP. 


ROCHESTER, 
Makers of: Arctic Aire Fans—Exhaust Blowers 


gent, prompt solution. 


ROTECT your product 


and reduce costs—at every point where 
fastening devices are required using 
screws and headed parts PROGRESSIVE. 
Let PROGRESSIVE items, produced efficiently 
and accurately the cold upset process, 
show you the way substantial savings 
both original costs and assembly opera- 
tions. addition standard machine screws 
and nuts, PROGRESSIVE equipped meet 
demands for made-to-order parts any metal. 
invite you submit your problems 
PROGRESSIVE specialists for intelli- 


size chosen. slip ring motors, the dimension across 
the ring generally the limiting factor. Where the 
total contact area large, sometimes preferable 
use two thin brushes place thick brush, 
air film being drawn between the brush face and the 
commutator surface, and produces cushioning effect 
which tends lift the brush off the commutator. 


FOR CORRECT BRUSH INSTALLATION 


SECURE firm contact the brush face from 
side side and from edge edge, box-type brush 

holders must securely mounted and the action the 
pressure fingers must free from side thrust toward 
either edge. Furthermore, the brush must have free- 
dom movement the direction its length 
easily follow any minor irregularities the commu- 
tator surface. The amount freedom necessary de- 
pends the grade brush employed. Thus, larger 
clearance must provided for metallic and graphite 
brushes than for carbon types, 
since the former expand considerably more heating, 
and this must recognized. 

With grip-type holders, where the brush 
clamped the end spring-controlled brush holder, 
the clamping screw should not make direct contact with 
the side the brush but should bear against hard 
brass copper shim, which turn makes contact with 
the brush. With this arrangement, the danger crack- 
ing the brush through excess tightening pressure 
effectively eliminated. 

may operated satisfactorily, except for 
high speeds, either leading trailing angles, pro- 
vided the brush holder and adjustment are cor- 
rect and the angle operation adapted the direc- 
tion commutator rotation. Best design practice in- 
dicates that where the holders and their mountings are 
designed primarily for supporting the brushes the 
trailing position and can adjusted inclination 
approximately deg. from the radial, but not 
angle deg. more, trailing operation 
erable leading. Where the holder design and mount- 
ings are suitable and permit inclination the brushes 
ally favored. However, generally considered best 
practice for certain grades soft, graphite brushes 
operated only the leading position. This due 
their susceptibility side wear, together with the 
fact that there less pressure against the side the 
brush holder leading operation than there 

pressure 

should adjusted 

that each brush carries 
its full share the 
load. The actual 


HIS double bevel, 
metal brush pro- 
vided with two shunts 
and rated 200 


\ 
tery 


amperes. Used for bat- 
similar applications. 
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Kurz-Kasch plastics are favored. 


One the lar 
moldin 
America. 
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heart the Electric Range 
Your problem, full facts once. 
Branch Sales Offices: New York. 


PERSONALIZED 
MOLDING SERVICE 


for electrical manufacturers 


American Insulator service couldn’t more 
ized were the individual molding department each 
itscustomers. Even were possible have such modern 
well equipped department, closer cooperation would be im- 
possible obtain. For our business has been built the 
formula supplying the customer with what wants— 
when wants it. keeping him informed new materi- 
als, new ideas, and even methods for cutting production 
costs. Yes—when custom molder works close with the 
customer do, it’s really PERSONALIZED SERVICE! 


AMERICAN INSULATOR CORP. 


New Freedom, Penna. 


SEND FOR OUR NEW 
CATALOG STOCK PARTS 


will sent promptly 


request without obligation 


your 
and the 


ring 
assistance advan- 


CENTRAL AVE., PONTIAC, MICH. 


pressure required will depend such factors the 
condition the commutator surface, the grade 
brush, and the angle which the brush inclined 
the commutator, but should low possible while 
still maintaining good contact. The most desirable 
brush contact surface. With large metallic brushes, 
extra pressure must applied those the under 
side the commutator order compensate for the 
weight the brush. 

The brush holders should set their studs 
that they are exactly line across the commutator, and 
each holder should the same distance from the 
surface. Modern practice suggests staggering the 
brushes order prevent ridging the commutator. 
This should done pairs poles rather than 
alternate poles, order that each path swept 
equal number positive and negative brushes. 

insure full contact with the commutator, each 
brush should properly sanded in. This may ac- 
complished adjusting the springs moderately 
heavy tension, then putting piece sand paper be- 
tween the brushes and the commutator and drawing 
back and forth until the brushes assume the required 
curvature. Emery cloth should never used for this 
operation, especially undercut commutators, since 
small particles may lodge between the commutator bars 
and cause short circuits. When the process nearly 
completed, fine grit paper should used, the final 
strokes being the direction rotation only. The 
commutator and brushes should then carefully 
dusted off or, more preferably, blown out with com- 
pressed air hose. 

Neutral point should always determined and the 
brush ring set the correct location. One means 
finding this point the “kick” method. All the 
brushes are removed from their holders with the excep- 
tion one positive and one negative brush, and these 
are connected terminals low-reading volt- 
meter. With the armature rest, the field current 
suddenly switched on, then off. This causes emf. 
induced the armature winding, and the volt- 
meter shows corresponding deflection. The brush 
ring then shifted slight amount and another reading 
taken. When the brushes are exactly the no-load 
neutral, there will difference potential between 
them and the voltmeter will show deflection. 
interpole machines, the actual running position will 
near the neutral position. small brush move- 
ment machine this type produces marked 
effect. non-interpole machines, the brushes 
motor will little behind neutral, while the brushes 
generator will little front. Neutral point 
usually indicated two chisel marks the machine, 
one the movable brush ring and the other the 
machine frame. Hence, the brushes become shifted 
the field, they can easily relocated. 


Among the companies engaged the manufacture carbon 
brushes and including those contributing information for this 
article are the following: Becker Brothers Carbon, Calebaugh 
Seif-Lubricating Carbon, Carbon Engineering Corp., Carbon 
and Graphite Corp., Joseph Dixon Crucible, Electro-Nite Car- 
bon, General Electric, Graphite Metallizing Corp., Helwig, 
Henrite Products Corp., International Graphite and Electrode 
Corp., Keystone Carbon, LeCarbone, Valley-Vitae Carbon 
3rush, Morganite Brush, National Carbon, Ohio Carbon, Pitts- 
burgh Carbon Brush, Pure Carbon, George Smarr, Stack- 
pole Carbon, Superior Carbon Products, United States Graphite 
and Westinghouse Electric Manufacturing. 
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YOUR PROBLEMS 
Spring Company 


hite 


ING 


1/50 H.P.—Speeds .08 1140 R.P.M. 
The symmetry, balanced design, pleasing appearance, 
number sizes and types, permits Janette reducers 
adapted and harmonize with, any well de- 
signed machine. 


Motorized 
ducers are compact, 


have positive reduction 


with all moving parts 

enclosed and are simple install. 
and maintenance 
belts, pulleys, chains slide 

rails are not necessary, thereby reducing delays 
production—Better lighting permitted unsightly 


overhead belts, pulleys, hangers and line shafting can 
eliminated. 


Let send our simplified data and price bulletin 
22-25 Distributors: Write for our proposition. 


anette 


EWPORT 
ELECTRICAL 


ELECTRICAL 


the Newport plants every 
known metallurgical and scientific 
safeguard employed assure 

unvarying high quality New- 

port Electrical Sheets. Thus, matching the precision 
control exercised your own plant, Newport be- 
comes integral unit your manufacturing facilities. 
Users Newport Electrical Sheets soon discover the 
profitable advantages making Newport their sole 
source supply, and enjoying the resultant econo- 
mies. glad present all the facts. 


q 


Newport Products: Hot Rolled Sheets Cold 
Rolled Sheets Newport Electrical Sheets 
Pure Alloy Sheets Globe 
Brand Galvanized Sheets GOHI Enameling 
Sheets KCB Copper Steel Sheets 
Newport Long Terne Sheets Newport_Gal- 
vannealed and DeLuxe Metal Sheets. 


hysteresis shaded-pole syn- 
chronous motors are for commercial 


voltages and frequencies diversified speeds 
from R.P.S. R.H.P. Write for details. 


Haydon Mfg. Co., Inc., Forestville, Conn. Andrews Products Carbon and Alloy Steel: Blooms Forging Billets 
Re-rolling Billets Slabs Mill Sheet Bars. 


NEWPORT 
KENTUCKY 
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SPECIFIED EXCLUSIVELY STANDARD INSULATION FOR THE 
NATION’S FINEST APPLIANCES FLAT IRONS TOASTERS 
WAFFLE IRONS STRIP HEATERS, ETC. 

you have high heat insulating problem solve 

investigate the supreme adaptability and positive 

economy this remarkably efficient laminated mica 

plate. 

Test sheets and detailed information sent receipt 

contemplated application. 


NEW ENGLAND MICA COMPANY 


Incorporated 
Waltham, Massachusetts 


YES like many other important product designers 
and manufacturers—you can solve your resistor problem 
quickly, economically, dependably—just asking 
Ohmite! Very often find exactly what you need 
the wide range Ohmite stock types, sizes and ranges 
—the largest stock wire-wound vitreous-enameled 
resistors available anywhere. And, for Ohmite 
Engineers will gladly co-operate with you design- 
ing and producing units for your specific application. 


Write Today for Catalog 
OHMITE MANUFACTURING COMPANY 


4805 FLOURNOY STREET CHICAGO, ILLINOIS, 
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ELECTROLYTIC POLISH FOR STAINLESS STEEL 


Demand for bright surfaces products fabricated from stain- 
less steels has resulted the development electrolytic 
polishing method. Highly concentrated solutions sulphuric, 
chromic phosphoric acids mixtures sulphuric and phos- 
phoric, sulphuric and citric sulphuric and hydrofluric acids 
have been recommended electrolytes for producing anodic 
luster. The procedure used applying this solution similar 
electroplating except that the flow current reversed, 
the metal being made the anode positive pole the system. 
This finishing method present being applied such 
products refrigerator shelves, small kitchen utensils, rivets, 
bolts, etc. 


LAMINATED PHENOLIC STANDARDS ISSUED 


Two new standards laminated phenolic products have just 
been published Nema. Phenolic Products 
Standards,” which revision 1934 publication, contains 
practical information concerning the manufacture, test and per- 
formance laminated phenolic plates, tubing and rod used 
the manufacture electrically energized products. The publi- 
cation “Recommended Practice for Machining and Punching 
Laminated Phenolic Plate” includes information sawing, 
drilling, tapping, threading, milling, turning, punching, shaving 
and shearing the various grades laminated phenolic plate. 
Obtainable from Nema headquarters, these standards are priced 
and 10c respectively. 


SQUARE PURCHASES KOLLSMAN 


extend its operations the rapidly growing 
strument field, the Square Company has acquired the Kolls- 
man Instrument Company, Inc., producers precision air- 
craft instruments. While the Kollsman company has been con- 
solidated with that Square the business will continue 
independent unit with its products manufactured and sold 
under the Kollsman name. Paul Kollsman, who founded the 
instrument company 1928, will continue charge its 
operations officer Square the same time acting 
consulting engineer with particular emphasis aircraft 
equipment. 


NEMA DEFINES ITS 1940 ACTIVITIES 


Once again demonstrating its responsiveness industry needs 
and current situations the National Electrical Manufacturers 
Association announces 1940 program association activities 
covering projects. 

New activities have been added the case free and 
open market project and specific job contract item, while 
some activities have been dropped the case shows and 
exhibits, traffic, electrical industry promotion committee, adver- 
tising and publicity, industry talking motion picture, market 
research, discriminatory sales tax, federal education, electrical 
application handbook, commercial wiring 
safety; and still other projects have been combined continue 
the function without perpetuation specific segregation 
activity. 

While all Nema activities and services are primarily directed 
toward the dominating objective facilitating the successful 
operation member companies, the association’s functions may 
viewed having four main forms. These are: tools for 
the direct use management dealing with day-to-day prob- 
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THE HOLTZER-CABOT ELECTRIC CO. 
125 Amory Street BOSTON, MASS. 


Chicago, 6161 South State Street New 101 Park Avenue Philadelphia, Pa. 112 South 16th Street 


Molded 


When your product leaves here the way your 
assembly line market, has had the benefit QUALITY 
designing and engineering minds outstanding for the 

creation and development moldings at- 
tractive the eye, practical use and 
produced economically insure your 
profit the resale. We'd like give 
you the complete story what 
Consult without obligation. 
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for Equipment 
and Appliances 


Using 
Motors 


SIZES: 


Breaker— 


x 2-11/16’ 
Cabinet— 
Made U.S. 


HEINEMANN 


stands between power line and motor 
prevent unnecessary opening circuit 
sudden and harmless overloads—yet pro- 
vides for instantaneous opening heavy 
overloads and short circuits. Being low 
cost and the SMALLEST FULLY ELECTRO- 
MAGNETIC BREAKER the 
market, the one efficient and economi- 
cal means protecting small motors 
even low cost appliances and equipment 
for home, office and factory. 


Write for Illustrated Folder 


HEINEMANN ELECTRIC CO. 


PLUM ST. TRENTON, 


Established 1888 
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Way Provide Built-in 


5-1/8” 3-1/2” 


lems, initiatory measure prepare the way for the direct efforts 
individual member companies, market protection 
promotion conditions favorable thereto, and general industry 
welfare projects. 


AIR CONDITIONING SHOW CLEVELAND 


Exhibits equipment more than 300 leading manufac- 
turers various kinds air conditioning equipment formed 
the basis the Sixth International Heating and Ventilating 
Exposition held Cleveland last month. Coincident with this 
exposition were programs related engineering organizations. 
The American Society Heating and Ventilating Engineers 
held its 46th annual meeting while the National Warm Air 
Heating and Air Conditioning Association was session for its 
44th convention. 


MULTIPLE V-BELT RATINGS 


provide maximum belt life, revision V-belt drive ratings 
has been undertaken several organizations directly interested. 
Sheave diameters and correction factors are now standardized 
according formulae based results with multiple V-belt 
drives over period ten years. Overload factors are also 
being rearranged allow for the type prime mover and 
driven shaft. 

Tangible results are foreseen through the availability more 
compact drives and also longest belt life lowest initial 
cost. Sponsored the Allis-Chalmers Manufacturing Com- 
pany, the movement has the active cooperation pulley, belt, 
machine and allied interests. 


MACHINE TOOL CAPACITY INDEX RISES 


Representative approximately per cent the industry’s 
volume, new index operating rate for the machine tool 
industry has been established which based productive 
hours, expressed percentage estimated total capacity 
the companies reporting. According the National Machine 
Tool Builders Association, December, 1939, operating activity 
stood 93.3 per cent capacity compared 91.2 per cent 
November. 


NEW PLANTS, EXPANSIONS AND MERGERS 


Tinnerman Products, Inc. has been formed for the manu- 
facture speed nuts and speed clips. known the 
Tinnerman Stove Range Company, the manufacture stoves 
and ranges has been entirely discontinued. Officers the new 
corporation are Albert Tinnerman, president and treasurer, 
and George Tinnerman, vice president and general manager. 

Revere Electric Company now occupies its new plant 
located Paulina Street Wellington Avenue, Chicago. 

York Ice Machinery Corporation transferring its dairy 
and ice cream equipment manufacturing plant from Canton, 


MEETINGS AHEAD 


Feb. 5-9. National Electrical Manufacturers As- 
sociation. Mid-winter conference, New York, 
Donald, 155 East 44th New York, 

Mar. 7-9. American Society Tool Engineers. 
Annual meeting, New York, Ford Lamb, 2567 
Grand Blvd., Detroit, Mich. 

Mar. 26-29. Tenth Packaging Exposition. Spon- 


sored American Management Association, New York, 
Clapp Poliak, Inc., 232 Madison Ave., New 
York, 

Apr. 22-24. National Industrial Service Associa- 
tion. Annual meeting, Detroit, Mich. Stewart Clark- 
son, 420 Lexington Ave., New York, 

May 12-17. National Electrical Manufacturers As- 
sociation. Spring conference, Hot Springs, Va. 
Donald, 155 East 44th St., New York, 
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WRITE FOR INFORMATION FREE TRIAL 


Build one in, try replacement, and the 
PROVE Snap-Lock for yourself—AT OUR RISK. 
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Lord Bonded Rubber Coupling 
isolated torsional vibration from 
the driving shaft section). 


Lord Shear Type Mountings iso- 


lated the generator from frame 
vibration section). 


Lord Holder Type Mounts stop- 
ped the portable unit from 
creeping. 


A 


isolating the generator 
thru Lord Bonded Rubber 
Coupling and Lord Shear 
Type Mountings (not visible 
above photo) the manu- 
facturer this portable en- 
gine-generator set met low 
voltage 
entire unit other Lord 
Mounts they stopped creeping 


caused engine vibration. 


wide experience 
aviation and industrial vibra- 
tion isolation yours for the 


asking. 


LORD MFG. CO. 


1655 West 12TH STREET 
ERIE, PA. 
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PROVES its electrical and mechanical superiority 
280 SO. CENTRE ST. CORRY, PENNSYLVANIA 
ING 


SERIES WOUND AC-DC 
1/500th 1/10th 
INDUCTION SHADED POLE 
1/250th 1/12th 
WITH AND WITHOUT BACKGEAR 


you are motorizing new old 
product and must have dependable, 
correctly engineered, priced-right motors 
the above types and power ranges, then 


send your specifications SIGNAL. 
SIGNAL has been recognized 


specialist the small motor field for 
many years. fact, its background 
successful producer fractional horse- 
power motors dates back 1892. 


Menominee, Michigan 


Offices all principal cities 


SIGNAL ELECTRIC MFG. CO. 
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Ohio York, Pa. Vogel, works manager the cor- 
poration, stated that the transfer, which necessity must 
made without interruption services, begin once and will 
completed within the next several months. 

United Telephone Corporation has been organized the 
United Transformer Corporation for the manufacture and sale 
Cinaudagraph loudspeakers. 

Wabash Appliance Corporation has acquired control 
Birdseye Electric Company, now known the Birdseye Lamp 
Sales Division. 


SCHEDULE NEMA MEETINGS AHEAD 


Nema conventions listed for this year are follows: mid- 
winter conference held the Waldorf-Astoria Hotel, 
New York, February 5-9; spring conference The Homestead, 
Hot Springs, Va., May 12-17; annual meeting, Waldorf-Astoria 
Hotel, New York, October 27-November 1941 the mid- 
winter conference will held the Palmer House, Chicago, 
February 17-21. 


NEW REFRIGERATOR PRICES ARE LOWER 


Price reductions ranging from $30 $60 under the 1939 levels 
have been made the 1940 line Kelvinator and Leonard 
electric refrigerators result new manufacturing and sell- 
ing program inaugurated the Nash-Kelvinator Corporation. 
Frank Pierce, general sales manager, gave the following 
explanation this plan recent distributors’ convention. 
concentrating per cent production six and eight 
cubic foot models, production savings have been effected which 
permitted lower prices; production schedules have been doubled 
anticipation greatly increased sales; selling costs have been 
cut working out distribution plan; manufacturing profit per 
unit has been reduced. 

Outstanding developments introduced the new line Frigi- 
daire electric refrigerators include notable improvements 
economy, utility, operation and appearance, according an- 
nouncement the Frigidaire division General Motors Sales 
Corporation, well revision lines that offers broader 
coverage the entire consumer field. 


LIMITED DEMAND FOR TELEVISION SETS 


Sales television receivers during 1939, which amounted 
slightly over 1000, did not produce the results anticipated 
spite the favorable reaction the public the publicity 
television. Some the reasons given for restricted con- 
sumer purchases included expense and difficulties involved 
television program production, high list prices receivers and 
the relatively short trade discounts compared radio. How- 
ever, has been the general opinion that the introduction 
television New York City has demonstrated that such service 
can rendered over the area originally estimated and that 
with acceptable programs can also open new educational 
possibilities. 


PLATED ALUMINUM SHEET METALS DEVELOPED 


Two new plated metals, nickel aluminum and chrome aluminum, 
recently introduced the American Nickeloid Company, pro- 
vide maximum combination lightness and strength pre- 
finished metals. Formed surface chrome nickel 
bonded electrolytic process aluminum base metal, 
both metals are easily workable during the manufacturing 
process and are highly resistant corrosion, rust tarnish. 
They can bent, stamped moderately drawn without damage 
the permanently bonded coatings which will not lift peel 
from the base metal. These all-white metals are available 
0.064 in., and full range tempers. choice bright 
satin finish and striped, crimped corrugated patterns offers 
diversity applications. 


PRODUCT SALES UPHOLD GAINS 


Washing Machines. Factory shipments household washers 
November 1939 exceeded all previous records for that month, 
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Sales territories expand for successful 
limitations for demand. Make yours 
Brandywine fibre—the all-rag insulat- 
ing material that par with all other progres- 
sive phases industry. Individually engineered 
precision requirements tapped, drilled, 
threaded formed. Whether the quantity 
one hundred one million, production costs are 
ata minimum. you your own fabricating, 
use Brandywine fibre tubing available standard 
lengths. Write to-day for samples and quota- 
tions; obligations. 


BRANDYWINE 


FIBRE PRODUCTS COMPANY 


1402 Walnut Street Wilmington, Del. 


YOUR MARKETS 
HERE ARE SOME VOLUME SALES PRODUCERS ONLY 


(Top left) (Top right) 


GREATER 
BRAND 


Look this radio set This low cost 
component and note the wine bushing 
sleek molding qualities 


shouldered and the correct 
opposite end shouldered every detail this 
The all- pulley already threaded 
round insulating ma- for set screw. Quanti- 
terial for hard knocks. ties over night. 


material. 
(Bottom left) 
flashlight compo- (Bottom right) 
nent with one end Bone-tough strength, 


10,000 CONDENSERS 
FILLED 
DAY 


It's because gal. Sta- 
Warm Wax Heaters Pourers 
turn out production like this 
that they are widely used 
Radio and Electric 
ance builders These 
Warms pour wax anywhere 
from small drops, spot 
larger, for filling cans, etc. 
Dual outlets for multiple 
streams synchronized drops 
are available There are 
many wax heating jobs that 
Sta-Warms are doing better 
and cheaper, that will pay 
you ask about Sta-Warm 
cost-cutting suggestion your 
problems—Write today. 


STA-WARM 


565N. 


Uniform 
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flowing Outlets 
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PARTS: molded-laminated 
cams. USE PARTS: Used the 
cam mechanism the new shoe stitching 
machines manufactured the United Shoe 
Machinery Beverly, Massachusetts. 
CUSTOMER’S PROBLEM: United Shoe 
needed material replace metal that would 
provide light weight, maximum strength, 
durable long life, vibration 
and stability assure continuous operation. 
SOLVED THE G-E WAY: particular 
application provided the problem selecting 
material that would meet requirements and 
then apply the material assure maximum 
mechanical properties. With many grades 
Textolite material from which choose, was 
not difficult find the right type. Applying 
that material was accomplished through the 
close co-operation G-E plastics engineers 
and the customer. The results: Reduced cam 
weight per cent— reduced horsepower used 
per cent—reduced noise and vibration 
200 per cent—reduced installation costs 
per cent—elimination metal metal contact 
and resultant fatigue—increased machine speed 
100 per cent—low inertia—rapid starting and 
stopping—provided uniform cam structure and 
perfect balance. United Shoe turned Texto- 
lite for definite and very worth-while use. 
Why don’t you find out where this laminated 
material can help improve your product? 
Write Section C-20, Plastics Department, 
General Electric Company, One Plastics 
Avenue, Pittsfield, 
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totaling 102,990 compared with 142,830 October, down 27.8 
per cent, and 84,192 November 1938, advance 22.3 per 
cent. According industry figures reported the American 
Washer and Ironer Manufacturers Association, shipments for 
the eleven months totaled 1,355,986, increase 26.7 per cent 
over the same period 1938 when 1,070,112 were shipped. 

Ironers. November shipments amounted 9,990, drop 
10.4 per cent from 11,161 October but 21.4 per cent above 
the November 1938 figure 8,226. Shipments for eleven 
months amounted 103,370 compared 101,330 the corre- 
sponding period the previous year, 2.0 per cent. 

Vacuum Cleaners. Sales November, the highest 
record for the month, aggregated 141,066, 2.2 per cent over the 
137,901 sales reported for October and per cent over the 
November 1938 total 119,506 according the Vacuum 
Cleaner Manufacturers Association. Sales for January-No- 
vember reached 1,279,218, increase per cent over 
1,179,720 the same period 1938. 

Refrigerators. Domestic household units sold during No- 
vember 1939 amounted 51,258, 11.1 per cent below the 57,715 
October and 71.1 per cent over the November 1938 figure 
29,952 according the National Electrical Manufacturers 
Association. Sales through November were 51.0 per cent above 
the like period 1938, totaling 1,733,630 against 1,147,217. 

Mechanical Stokers. Factory sales for the month No- 
vember amounted 8,394 compared with 18,222 October, 
decline 53.9 per cent, and 7,917 November 1938. For the 
eleven months, according the Department Commerce, 
sales totaled 98,277, 7.4 per cent from the 91,462 sold 
1938. 

Oil Burners. Total shipments for November were 20,085 
comparison with 34,658 for October, decrease 42.0 per cent, 
and 11,518 for November 1938, increase 74.3 per cent. 
Statistics from the Department Commerce showed that 201,- 
730 units were shipped during the eleven months’ period while 


130,387 were shipped the like period 1938, gain 54.7 
per cent. 


ENERGY OUTPUT RISE CONTINUES 


For the week ended January production electricity the 
electric light and power industry was 
against 2,269,846,000 kw.-hr. the comparable week 1939, 
gain 14.2 per cent, and 2,473,397,000 kw.-hr. the preceding 
week, 4.8 per cent. Statistics given out the Edison 
Electric Institute indicate output 5,066,164,000 kw.-hr. 
the two weeks ended January compared with 4,439,316,000 
kw.-hr. the corresponding weeks 1939, 14.1 per cent. 


LARGER RADIO RECEIVERS MARKETED 


reporting upon its 1939 activities, RCA Manufacturing Com- 
pany points the apparently war-influenced demand for more 
powerful receivers incorporating short-wave reception facilities. 
The demand for this type set reached high point last fall. 


Spring demand was for the midget and battery powered 
portables. 


TELEVISION REGULATIONS PROTESTED 


Maintaining that the tentative rules and regulations the 
Federal Communications Commission governing the 
industry would unnecessarily restrict developments that field, 
the Allen DuMont Laboratories, Inc., have filed exceptions 
with the commission. 

tentatively fixed, the commission regulations would re- 
quire 441-line scanning and fix the number frames per second 
objections filed DuMont are directed particularly 
the proposed rule which would require any television broad- 
caster seeking set higher standards than those the Radio 
Manufacturers Association prove that the public interest de- 
manded that all then-existent television stations conform the 


change. This, contended, places unreasonable burdens upon 
progress. 


ENGINEERS CITED ELECTRICAL SOCIETY 


Larned Meacham the engineering staff the Bell Tele- 
phone Laboratories has been presented with the Recognition 
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Over 45,000 
Sprockets Stock 
for Roller, Block 
and Silent 


Chains The Asset 


TIME-HONORED NAME 


Write for Sprocket Book 
CULLMAN WHEEL OMPANY The superiority Rivets un- 


1328 ALTGELD ST. CHICAGO, ILL. 
questioned. They are specified wherever 


quality production factor, where 


Often the 


Mercy standards fit for stress and strain are 


Slender 


maintained. Such production charts 
call for rivets uniform preciseness. 
have solved the rivet- 


ing problems Amer- 
Springs are responsible for motion most appliances and 
machines. Their failure usually means the failure the 
product the hands, with the loss the manu- Inquiries 
good will. And good will sales what invited 
For product the springs should definite part 


work you 
the design. sure this, send your blue prints multiple wish 


for estimate and recommendations. drive 


WRITE FOR SPRING BOOK 


and valuable technical spring data written for engineers and 
designers. 


PECK SPRINGS Tubular Rivet Stud Co. 


AND SCREW MACHINE PARTS World’s Foremost Producers Rivets 


The Peck Spring Co., Grove Ave. Plainville, Conn. WOLLASTON MASSACHUSETTS 
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PATENTED 


You can sure dependable, lasting oil seal 
service you standardize the Garlock 
KLOZURE. The KLOZURE Oil Seal dense, 
grainless, non-porous and non-abrasive. resists 
water and oil high low temperatures; does 
not become soft and flabby service. Write for 
catalog. 


THE GARLOCK 
PACKING CO. 


Canada: The Garlock 
Packing Co. Canada 
Ltd., Montreal, Que. 


Outstanding Young Electrical Engineers, which awarded an- 
nually leading young men the industry Eta Kappa Nu, 
honorary electrical engineering society. Honorable mention 
awards have also been made Carl Gieringer, chief engi- 
neer Liebel-Flarsheim Company, and Dr. Heese Hob- 
son Westinghouse Electric Mfg. Company. 


MEASUREMENT AC. ENERGY 


Covering the fundamental principles involved the energy- 
metering art, “The Measurement Alternating-Current En- 
ergy” Donald Canfield, associate professor electrical 
engineering, Purdue University, explains logical sequence 
essential elements the watt-hour meter such the inductive 
load adjustment, retarding force and recording mechanism. In- 
cluded also complete discussion meter constants and 
ratios and the latter part the book deals with the develop- 
ment and application method proving the correctness 
any proposed metering combination. Published the McGraw- 
Hill Book Company. 


STANDARDS ASSOCIATION ACTIVE FOR 1939 


During the past year the American Standards Association has 
approved standards, which are revisions work pre- 
viously approved and the remainder new ones, including specifi- 
cations for steels for particular purposes, standards for machine 
tools, for flanges and fittings, for electrical equipment, for 
wrought-iron and wrought-steel pipe and tubing, etc. One 
the outstanding developments 1939 has been re-organization 
the advisory committee include executives from industries 
not previously represented the work. Basic membership 
the association now totals national trade associations, tech- 
nical societies and governmental groups. 


ABOUT PEOPLE YOU KNOW— 


Carl Kindl, formerly general manager Delco Products 
division General Motors Corporation, has been elected vice 
president charge manufacturing for the National Cash 
Register Company. Harry Williams, director research, 
has been named vice president engineering and research. 

Frank Irelan, formerly production manager Delco 
Products division General Motors Corporation, succeeds Mr. 
Kindl general manager. Paul Rutherford, chief engi- 
neer Delco Products, becomes factory manager; Edwin 
Rossman, previously assistant chief engineer, succeeds Mr. 
Rutherford chief engineer and Calvin Werner made 
assistant chief engineer. 

Norberg has been elected president and general man- 
ager the Electric Storage Battery Company succeeding John 
Williams. 

Oscar Schmitt, formerly vice president charge sales, 
has been elected the executive vice presidency the Emerson 
Electric Mfg. Company. 

Howard Lewis, treasurer Nash-Kelvinator Corpora- 
tion for the last years, has been appointed vice president. 

Harold Swanton has been elected vice president Pre- 
cision Bearings, Inc. will continue his capacity sales 
manager. 

Charles Williams, associated with the American Chain 
and Cable Company, Inc., will assume new duties March 
general manager John Roebling’s Sons Company. 

Dewey Knowles has joined the research engineering 
staff the special products department Westinghouse Elec- 
tric Mfg. Company Bloomfield. 

Arthur Tinnerholm has been appointed product engineer 
General Electric’s plastics department Fort Wayne. 

Perkins has been appointed manager the air con- 
ditioning and refrigeration control division the Allen-Bradley 
Company. will charge product development and 
sales promotion. 

William Shipley, president the York Ice Machinery 
Corporation for the past years, has been elected chairman 
the board directors and Stewart Lauer, formerly vice 
president, has been elected president. Elmer Kleinschmidt 
has been named executive vice president and Llewellyn Wil- 
liams vice president charge engineering. 
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CONTACT 


MATERIALS 


can supply you with whatever 
you may need contacts con- 


tact materials and you may always 


sure the unvarying purity and uni- 
formity the metal because its refining 
done under strict scientific control. 
result, uniform crystalline structure 
and has the positive working qualities 
that assure consistant performance. 


shall always glad discuss your con- 


tact requirements with you. 


REFINERS AND WORKERS 
PLATINUM. GOLD AND SILVER 


113 ASTOR STREET, 


NEW YORK 


SAN FRANCISCO CHICAGO 


INSULATION RESISTANCE 
PHYSICAL 


Varnished 


BECAUSE their added dielectric, insulation resistance and physical 
strength, Acme Varnished Cambrics have that factor safety which 
must present dependable insulation. They are made 
selected cotton treated under accurate thermal control with purest 
vegetable oil varnishes special Acme, time-tested formula. Maxi- 
mum tensile and tearing strength, extreme toughness and uniform 
thickness are outstanding qualities. 


rolls tapes, black yellow, all finishes. Samples request. 


PRODUCTS 


VARNISHED INSULATIONS—MAGNET WIRE—COILS—CAPACITORS 
The Acme Wire Co., New Haven, Conn. 
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SPECIAL SHAPES 
BACK 
specializing the design and 


NEW 


The most powerful fractional-hp geared-head motors 
ever offered Barber-Colman! Model triple- 
shaded-pole induction type, featuring improved speed 
regulation under voltage fluctuations. Three gear re- 
80, 54, and r.p.m.; range, .0028-.018 
h.p.; max. torque, Ib. in. Prices and literature 
request. Please write. 


Many the formulas, methods and 
machines used the making 
STAR CERAMICS were developed 
STAR experts and engineers. 


STAR employees have learned how 
make quality products thru 
years unusually varied experi- 
ence. For the complete story, 
send for our booklet Survey 
Technical Characteristics Mold- 
Ceramic Products.” 


PORCE OMPANY 


Muirhead Ave. 
TRENTON, 


THIS COURTESY 


Repeat Sales! 
“Recommendation” Sales! 


use B-L dry-metallic rectifiers 
economy. being considerate 
your customers. 


B-L rectifiers require attention: 
oiling—adjustments—cleaning 
points—or addition liquids. There 
COMPACT are breakable glass bulbs 

moving parts create noise radio 


DEPENDABLE 
DURABLE Use B-L dry-metallic rectifiers con- 


trouble-free operation will big 

ECONOMICAL help satisfying customers and in- 
SILENT fluencing additional sales. Write for 


catalog. 


SPECIAL UNITS 

COMPLETE ASSEMBLIES 
B-L has the facilities and ex- 
perience design and pro- 
duce rectifier assemblies 
power units for practically 
any requirement—at saving. 
Send your problems. 


THE BENWOOD LINZE 


Pulp Products Department 


WEST VIRGINIA PULP PAPER 


MANUFACTURERS ENGINEERS 
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the No. 102 Coil Winder each 
winding head automatically con- 
trolled 
counter which disengages the clutch 


Callite two problems are alike. 
One factor, however, does remain 
engineering. Whatever your require- 
ments, you can rely Callite quality 
insure lasting dependability. This 
holds true orders filled specifica- 
tion well regular line products. 
Consult Callite today. 


the end predetermined number 
turns. While manual operations are 
being performed one head, the 
other heads are producing, the wind- 
ing time being synchronized the 
basis handling time per coil. 


Send for Bulletin 102 and read how 
manufacturers electrical goods 


have reduced costs with this improved 
coil winder. 


Callite’s entire staff metallurgists and 
engineers are your disposal ready 
bring your requirements vast fund 
specialize knowledge experience. 
Catalog request. 


CALLITE 


EISLER ELECTRIC 


PROVIDENCE, 


NEW TYPERELAY 
NOW AVAILABLE 


Sturdy and Sensitive Design 
Low Cost 


This new relay, just perfected, costs less because 
has fewer parts. Its brand new design affords 
greater sensitivity, too. you can save money and 
get better relay 
switching 

model. Investigate today. 


"Sure, you've heard it—that low-temperature- 
melting alloy that expands slightly solidifying. 
Great for securing punch and die parts without fitting 
and filing, stationary machine parts without costly 
drive fits. Many shops around here make big savings 


wide range con- 


with Cerromatrix. Heard one today that saved 500 tact combinations given 
hours complicated lamination die. Better look into illustrated circular 
it, Maybe can cut costs with Cerromatrix, too." just released. Write for 


copy American Auto- 
matic Electric Sales Company, 1033 Van 
Buren Street, Chicago. 


Send for the new free 
Cerromatrix Manual. 


CERRO PASCO 
COPPER CORPORATION 


WALL STREET, NEW YORK, N.Y. 
BRITISH ASSOCIATES: Mining & Chemical 
Products Ltd., London, England 


CANADIAN REPRESENTATIVES: Dominion 
Merchants Ltd., Montreal, Canada 


Makers Telephone and Signaling Apparatus 
Electrical Engineers, Designers Consultants 
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MATERIALS ELECTRICAL MECHANICAL PARTS EQUIPMENT 


monthly reader reference facility giving complete alphabetical list 


the materials, electrical and mechanical parts, equipment and 


finishes 


advertised ELECTRICAL MANUFACTURING. adver- 


tising pages, turning index two pages removed 
cover. 


@ All eight types are made of 
bakelite. They are cured at 
temperatures giving highest uni- 
formity, strength and moisture- 
resisting qualities. Provide 
tonvenient junction points for 
any wiring circuit, and can be 
used in a wide range of in- 
stallations. Write for bulletin. 


12th CRANBERRY STS. 
ERIE, PENNSYLVANIA 


R.M.B. Miniature Ball Bearings 


DESIGNED FIGHT WEAR 
AND FRICTION 
SMALLEST MOVING 
PARTS 


0.D. 


Write for descriptive bulletin 2-E 


LANDIS GYR, INC. 


104 AVE. NEW YORK 


CARBON 


PRODUCTS 


So. S2nd Avenue, 


For All Temperatures. Leading Manu- 
facturers For Many Years. 


SAUEREISEN CEMENTS CO. 


Makers Insa-Lute-Liquid Porcelain 
PITTSBURGH, (15), PA. 
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ALLOYS, Aluminum 
“ae Co. of America, 2179 Gulf Bldg., Pittsburgh, 
a. 


ALLOYS, Bronze 

Bunting Brass & Bronze Co., Toledo, O. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


ALLOYS, Copper 

American Brass Co., Waterbury, Conn. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, 1450 E. Main 
St., Midland, Mich. ‘‘Dowmetal.’’ 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., Dept. T, 44 Wall, New 
York, N. Y. ‘‘Cerromatrix,’’ ‘‘Cerrobase,’’ ‘‘Cerrobend.’’ 


ALLOYS, Nickel 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 
Somers Brass Co., Inc., Waterbury, Conn. 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 


ALUMINUM 


as Co. of America, 2179 Gulf Bldg., Pittsburgh, 
a. 


AMMETERS. See Instruments. 


ANODES, Nickel, Brass and Copper 
Seymour Mfg. Co., Seymour, Conn. 


ARMORED CABLE Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N. J. 


ARMS, 


White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa. 


ATTENUATORS. 


See Resistors, Radio 
Control. 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn. 

Dunn, Inc., Struthers, 1321 N. Juniper, Philadelphia, 
Pa. ‘‘Fish Spine.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
**Lavolain.”’ 


Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Ahlberg Bearing Co., 3030 West 47th, Chicago, Ill. 

Bearings Co. of America, 519 Harrisburg Ave., Lan- 
caster, Pa. 

Fafnir Bearing Co., New Britain, Conn. 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn. 


Norma-Hoffmann Bearings Corp., Stamford, Conn. 


S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 
Timken Roller Bearing Co., Canton, Ohio. 


BEARINGS, See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS BUSHINGS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 
Bunting Brass & Bronze Co., Toledo, O 


Electric Co., Section C-20, Plastics 
Pittsfield, Mass. 


Morganite Brush Co., Inc., Long Island City, New York. 


BEARINGS BUSHINGS, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 


Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section C-20, Plastics Dept., 
Pittsfield, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. _‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 


COPPER. See Copper, Beryl- 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOCKS, Terminal 
Burke Electric Co., 12th and Cranberry Sts., Erie, Pa. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill, 


BOLTS, NUTS AND SCREWS 
American Screw Co., Providence, R. I. 
Blake & Johnson Co., Waterville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 
Ryerson .& Son, Inc., Jos. T., Chicago, Il. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Blake & Johnson Co., Waterville, Conn. 

Chandler Products Company, Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn. 
Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New York, N. Y. 
Pheoll Manufacturing Company, Chicago, Illinois. 
Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 


Scovill Mfg. Co., Mill, Waterbury, Conn. 
Shakeproof Lock Washer Co., Chicago, Illinois. 


BOXES AND CARTONS 
Gaylord Container Corp., St. Louis, Mo. 
Hinde & Dauch Paper Co., 3907 Decatur, Sandusky, O. 


BRASS, BRONZE AND COPPER 
American Brass Co., Waterbury, Conn. 

American Nickeloid Co., 1322 Second St., Peru, Tl. 
Bridgeport Brass Co., Bridgeport, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


BRONZE BARS, Solid and Cored 
Bunting Brass & Bronze Co., Toledo, O. 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 
— Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

ee Products, Inc., 9115 George Ave., Cleve- 
and, 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 

burgh, Pa. 


BUSHINGS, Bronze. See Bearings Bush- 
ings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Ill. 

Cong Cable Corp., 420 Lexington Ave., New York, 


General Elec. Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Rockbestos Products Corp., 746 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave., New York, 


General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
“Glyptal,’’ ‘‘Versatol.’’ 
Rockbestos Products Corp., 746 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker Battery 
Alden Products Co., 717 Center, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
in Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Boston Insulated Wire Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
os Cable Corp., 420 Lexington Ave., New York, 


ELECTRICAL MANUFACTURING 


TERMINAL 
Type 501 enl. dia. 
Becker Brothers Carbon Co. 
ELECTRIC RESISTOR CEMENT No. 
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TAPE 


Here are some the features this superior 
new tape: Chemically neutral greater 
dielectric strength 40% 60% greater 
tensile strength 50% greater breakdown 
strength ... twistless ... free from starch and 
sizing greater absorption strength for 
varnishes greater moisture resistance 
current leakage reduced negligible point. 
will pay you write for samples Sullivan’s new 
electrical insulating tape the product long and 


exacting research manufacturer with years’ experi- 
ence making quality tapes. 


WRITE FOR SAMPLES AND COMPLETE DETAILS 


NINTH STREET PHILADELPHIA, PA. 


PARTS LIKE THESE 


ANY QUANTITY 
CLOSEST TOLERANCES 


Specializing custom-made parts. 
gears, pinions, Sub-assemblies 
and assemblies. Plating facilities. 


SEND YOUR SPECIFICATIONS 


OTORS 


Type for Every Need 


DEPENDABLE 110-volt Induction and 
Universal Motors (AC DC), both en- 
cased and skeleton types, with with- 
out built-in gear box that gives range 
speeds and one two drive shafts. 
Built industrial standards. Thous- 
ands use doing hundreds different 
jobs. Remarkably low prices one 
Also low voltage motors. 


SpeedWay Manufacturing Co. 
1828 52nd Ave., Cicero, 


FEBRUARY 1940 


Large High Quality... 
immediate Shipment Principal products include— 


Alloy Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph 
Ryerson Son, Inc. Chicago, Milwaukee, St. Louis,Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


PLASTIC MOLDED PARTS HAVE 
GREATER SHOCK RESISTANCE 


reinforced with resin Resin board combination fibre board con- 
taining paper rag stock which has been impregnated with phenolic resin. 
highly shock resistant material with good insulating properties. 


the controller switch molded for the Automatic Transportation Com- 
pany, resin board blanks are used combination with 173 grams phenolic 
molding material. 


These blanks provide necessary shock resistant strength, electrical insulation 
and act extra support for the five heavy metal contact inserts molded the 


control. Choosing the right materials important. engineers will gladly 
assist you solving your material and molding problems. 


CHICAGO MOLDED PRODUCTS CORP. 


1024 NORTH KOLMAR AVE. CHICAGO, ILLINOIS 
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FISH SPINE BEADS 


Sturdy ceramic beads with ball and 

socket joint action. mois- 

ture, oil heat. Bending does not expose 

wires. Tapered holes for easy stringing. Write 
tor free sample card with prices 


SOLENOID 


Electrical Coil Winding Co. Est. 
2731 Saunders St., Camden, 1924 


THE ONLY COMPLETE LINE 
INTERCOMMUNICATION 


Send Forg Catalogue 


REGAL AMPLIFIER MFG. CORP 
14-16 17th ST., NEW YORK 


Magnetic Valves 


control electrically 
the flow 


STEAM WATER 
OIL—AIR—GAS 


Ete. 
Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
Beekman St., New York 
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Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass.) 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 
— Co. of America, 2179 Gulf Bidg., Pittsburgh, 
2 


CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 

American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich. ‘‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich. 


CASTINGS, Monel, Nickel and Nickel Alloy 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 
Bunting Brass & Bronze Co., Toledo, O. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Co., Dept. 31, 200 Varick, New York, 


Sauereisen Cement Co., Pittsburgh, (15) Pa. 


CEMENT, Liquid Porcelain 
Sauereisen Cement Co., Pittsburgh, (15) Pa. 


CERAMICS. Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O. 

Sauereisen Cement Co., Pittsburgh, (15) Pa. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CHAIN, Socket 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Heinemann Elec. Co., 99 Plum, Trenton, N. J. ‘‘Re- 
Cirk-it.’’ 

Roller Smith Co., Bethlehem, Pa. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, IIl. 

Littlefuse, Inc., 4252 Lincoln Ave., Chicago, Ill. 

— MacGuyer Co., 17 Virginia Ave., Providence, 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CLOTH, 

Acme Wire Co., New Haven, Conn. 

--~ Z Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.”’ 

General Electric Co., Section Q-921, Appliance and 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 
Armature and Field. See Coils. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 
Impregnators. Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Resistance. See Units and Elements. 
Winders and Spreaders. See Winding Machines, Coil. 


COILS 

Acme Wire Co., New Haven, Conn. 

a Wire Div., Electric Auto-Lite Co., Port Huron, 
Mic 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 


Til. 
=o Coil Winding Co., 2731 Saunders, Camden, 


Electricol Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Schenectady, N. Y. 

— Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 

Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal om Dresser Co., 1008 Park Ave., Syca- 
more, 


CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 

Benwood Linze Co., St. Louis, Mo. 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
South Plainfield, N. J. 

General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J. 


CONDENSERS, Fixed 

Acme Wire Co., New Haven, Conn. 

Aerovox Corp., New Bedford, Conn. 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
South Plainfield, N. J. 

General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J. 


CONNECTORS, Wire 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilseo Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, IIl. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 
— Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


Morganite Brush Co., Inc., Long Island City, N. Y. 
Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 1321 N. Juniper, Philadelphia, Pa. 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Heinemann Elec. Co., 99 Plum, Trenton, N. J. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave., 
Chicago, Ill. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 5882 Frelinghuysen Ave., 
Newark, N. J 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 
CONTROLS AND VALVES, Temperature 


(See also Regulators, Temperature; Thermostats. ) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Barber-Colman Co., Rockford, Ill. 

General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONVERTERS, Rectifier. See Rectifiers. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


COPPER, Oxygen-Free High Conductivity 
Scomet Engineering Co., 420 Lexington Ave., New York, 
N. ¥. “OHFC’ 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
— Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Driver Co., Wilbur B., Newark, N. J. 
ba Cable Corp., 420 Lexington Ave., New York, 


Es 

General Electric Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass.) 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Ill. 
Rockbestos Products Corp., 746 Nicoll, New Haven, Conn. 


CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“‘Thermolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


ELECTRICAL MANUFACTURING 


DUNCO 
a 
| 


Elec- 


CONDENSERS 


fitted your 
exact needs 


Don't Improvise when comes con- 
densers. doesn't pay. Rather make full 
use the line with its widest 
choice condenser types, either standard 
special 


And remember, AEROVOX 
are always ready render 
(Aerovox Application Engineering). 
studying your application problem 
whole, including other compon- 
ents, they can save you real money 
while providing satisfactory results, just 
they have done for others. 


Send your problem 


Let our engineers collaborate with you. 
Specifications, samples and quotations 

cheerfully sure you have 
1940 catalog write for copy. 


CORPORATION 
NEW BEDFORD, MASS. 


__IN CANADA: AEROVOX CANADA. Limited Hamilton Ont. _ 


NEW BOBBIN 


STURDIER BETTER INSULATED LOWER COST 
SQUARE...RECTANGULAR... 


SMALL TRANSFORM- 
RELAYS 
VIBRATORS. 


ROUND... 


FOR SOLENOIDS 
BUZZERS. 

Patent Pending 
Write for Prices and Samples 


PRECISION PAPER TUBE 


ufactures Square, Rectangular, Round 


2035 CHARLESTON ST. 


ANY SHAPE 


FEBRUARY 1940 


SMALL 


jj 


WALLACE BARNES COMPANY 


BRISTOL 


Cleaner and Other Motorize 


PRODUCTION LINES COME 
STAMPINGS 
MEETING TIME SCHEDULES 
OVOX 
Pa. 
rs. 
vity ORS 
York, 

RIES 

Wire, ua vice 
Cleve- the 
ry.) AND 
{uron, sced 
\ways 
Mass. you have 
“Conn. 
ANY SIZE GET URES 
TION 


Perkins specializes manu- 
facturing gears all types 
your specifications. 


Send blue prints other 


specifications and get our 
prices your require- 


than 


INSTRUMENT LITTELFUSES for meters, 
1/200 amp. up. HI- VOLT LITTELFUSES for 
transmitters, etc., 1,000, 5,000, 10, 000 
volt 1/16 amp. 

fuses for motors, solenoids, etc. AIRCRAFT, 
AUTO, RADIO and SIGN fuses for 


all kinds instruments, fuse mountings, etc. 


LITTEL FUSE 


RAVENSWOOD 


THE ORIGINAL 
FAVORITE 
FOR YEARS 

MAKES SOLDER 

FLOW QUICK 

AND FAST 


at UTTLE PASTE THEN 


Laboratories 
Manufactured 


BURNLEY BATTERY MFG. CO. 


NORTH EAST, PENNSYLVANIA 


MINIATURE LAMP WORKS 
LONG ISLAND NEW YORK 


Dur engineering staff will solve your problem 


Write 


1940 
Page 
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Lord Mfg. Co., Erie, Pa. 
Richardson Co., Melrose Park (Chicago), Ill. 
Torrington Mfg. Co., Torrington, Conn. 


CUPS, Oil and Grease 
= Bros. Mfg. Co., 1854 8S. Kilbourn Ave., Chicago, 


Hunter Pressed Steel Co., Lansdale, Pa. 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


DIALS 
oe Machine Co., 438 St. Paul, Rochester, 


Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 


fass. 
DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Ill. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 

Willor Mfg. Co., 72 Spring St., New York, N. Y. 


DRAFTING ROOM SUPPLIES 
Keuffel & Esser Co., Hoboken, N. J. 


DRIVE SCREWS. See 
Tapping. 


DRIVES, Machine Tool 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

Pyott Foundry & Machine Co., 328 N. Sangamon St., 
Chicago, Ill. 


DRYERS, Atmospheric, Vacuum 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O., 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 

American Rolling Mill Co., 131 Curtis St., Middletown, 
Ohio. 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRODES, Welding 
General Electric Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ENAMELS. See Finishes. 


ENGINES, Diesel 


Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 


EYELETS 

American Brass Co., Waterbury, Conn. 
Platt Bros. & Co., Waterbury, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 


FELT 
— Felt Co., Inc., 315 Fourth Ave., New York, 


Felters Co., Inc., 201 South, Boston, Mass. 
— Felt Works, 4029-4115 Ogden Ave., Chicago, 
Il. 


FILTERS, Radio Interference 
Aerovox Corp., New Bedford, Mass. 


FERRULES 

American Brass Co., Waterbury, Conn. 

owe Co., 17 Virginia Ave., Providence, 


Scovill Mfg. Co., Mill, Waterbury, Conn. 
FIBRE, Phenol. See 


FIBRE, Vulcanized 

(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 

——— Fibre Prodycts Co., 1402 Walnut, Wilming- 
ton e 

Diamond Fibre Co., Newark, Del. ‘‘Codite,”’ 
“*Vulcoid.’’ 

General Electric Co., Section C-20 Plastics Dept., Pitts- 
field, Mass. ‘“Textolite’’ (‘‘Cetec’’ Cold Mold). 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’ ‘“Vul-Cot.”’ 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Tl. 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa. 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

Ault & Wiborg Corp., 75 Varick St., New York, N. Y. 
“*Polymerin’’ 

Dolph Co., John C., 166-8 Emmet St., Newark, N. J. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Maas and Waldstein Co., Newark, N. J. 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 717 Center, Brockton, Mass. 

opeean Wire Div., Electric Auto-Lite Co., Port Huron, 


ich. 
Balen Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 
——s Cable Corp., 420 Lexington Ave., New York, 


General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 


FLEXIBLE SHAFTING 
White Dental Mfg. Co., 8S. S., 211 S. 12th St., Phila- 
delphia, Pa. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FURNACES, Electric 

General Electric Co., Schenectady, N. Y. 

Hoskins Mfg. Co., Detroit, Mich. 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa. 


FUSES, Enclosed 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. 

= Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘“‘Kant- 
ark.”’ 


FUSES, Potential 


Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (Surge 
Protectors. ) 


GASKETS, Felt. See Felt. 
GASKETS, Fibre. See Fibre, Vulcanized. 


GAUGES, Air Gap 
Ideal ee Dresser Co., 1008 Park Ave., Syca- 
more, 


GAUGES, Vacuum 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


GEARS AND PINIONS, Metal 
Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 


Til. 
Perkins Machine & Gear Co., Springfield, Mass. 
Pyott Foundry & Machine Co., 328 N. Sangamon St., 
Chicago, Tl. 
Waltham Watch Co., Waltham, Mass. 


GEARS AND PINIONS, Non-Metallic 


oe Fibre Products Co., 1402 Walnut, Wilming- 

ton e 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

= Specialties, Inc., 2650 W. Medill Ave., Chicago, 


General Electric Co., Section B-29, Plastics Dept., 
Pittsfield, Mass. ‘‘Fabroil,’’ ‘“Textolite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. _‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., Springfield, Mass. 

Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 


GEAR-MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears Pinions, Non-Metallic. 


GENERATORS. See Plating Generators. 
GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See Bearings 
Bushings, Graphite. 


HANGERS, Ball and Roller Bearing 
Ss Inc., Front & Erie Ave., Philadel- 
phia, a. 


HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, 

General Electric Co., Schenectady, N. 

General Radio Co., 30 State, Betas Mass. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

= _ Instrument Co., 10514 Dupont Ave., Cleve- 
an 

Roller-Smith Co., Bethlehem, Pa. 

Simpson Electric Co., 5200 Kinzie, Chicago, 

Triplett Elecl. Instrument Co., 312 Harmon Drive, Bluff- 


ton, O. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


INSTRUMENTS, Portable and Switchboard 
— Electric, Inc., 30 Rockefeller Plaza, New York, 


N 

General Electric Co., Schenectady, N. Y. 

Jeneral Radio Co., 30 State, Cambridge, Mass. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

— — Instrument Co., 10514 Dupont Ave., Cleve- 
and, 5 

Roller-Smith Co., Bethlehem, Pa. 

Simpson Electric Co., 5200 Kinzie, Chicago, Ill. 

Se Instrument Co., 312 Harmon Drive, Bluff- 
ton 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. “ Tlluminometer,”’ “*Pin-Jack.’ 

Westinghouse Elec. & Mfg. Co., Dept. 7- N. E. Pitts- 
burgh, Pa. 


INSTRUMENTS, Resistance Bridge 
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BEAD 


This decorative, strong, non-kinkable 
chain made sizes, metals and finishes 
that have wide use with electrical prod- 
ucts. invited from 
designers and manufacturers. 


Our years’ experience your service for 
developing new assemblies for your products. 


BEAD CHAIN 


Trode Mark Reg U S Pat Of 


THE BEAD CHAIN MANUFACTURING CO. 
Mt. Grove St., Bridgeport, Conn. 


*Reg. Pat. Off. 


For the Electronics 
Equipment 
Manufacturer 


NEW 


Safety Terminals, Insu- 
lated Rectifier and 
Thyratron Connectors, 
High Voltage 
Sockets, Core 


Type Dials, Cast Alum- 

inum Chassis, etc. 


150 EXCHANGE 


METAL STAMPING SERVICE 


DRAWING 
STAMPING 


FORMING 
Small Metal Parts 


Brass, Copper Steel 


PATTON-MACGUYER COMPANY 


Virginia Avenue, Providence, 


FEBRUARY 1940 


LAVITE INSULATION 


Specify this Steatite Ceramic you want high mechanical 
strength and dielectric values, low cost. Available 
extruded tubes and rods, plain threaded. Machined and 
pressed sizes and shapes meet your most exacting 
specifications. Your inquiries are invited; write today for 
samples and quotations. 


Main Office Works: Chattanooga, 
New York Cleveland New England 
145 Varick St. 13000 Athens Ave. 179 Melrose Ave. 
Tompkins Kirby Company Needham, Mass. 

Chicago Los Angeles, 4116 Avalon 
549 Randolph St. Electrical Manufacturers Supply Co. 


tem- 


vacuum, fluid 
movement 


They are generally employed for the control 
motor driven heating, air conditioning refrig- 
eration equipment; electric space tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available different 
types. These mercury 
contact switches are not 
affected dust, dirt 
corrosion. There 
open arcing, pitting 
sticking 
They operate indefinitely without deterioration. 


Mercoid switches are recommended wherever 
dependable service essential requirement. 


Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 


Address 
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General Electric Co., Schenectady, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 
Roller-Smith Co., Bethlehem, Pa. 


INSTRUMENTS, See 
Tachometers. 


INSULATION (Insulators) 

Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 

Compounds. See Varnish, Insulating; also Wax and 
Compounds. 

Fibre. See Fibre; also Plastics. 

Lava. See Lava. 

Mica. See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 


DANTE 


SOLDER SOLDERLESS 


UGS 


4 


SQ. RD. END—ONE TWO HOLE 
WRITE— ANY TYPE SIZE 


ANTE ELEC. MFG. CO. 


Bantam, Conn. 


SELF-LOCKING 


NUTS 


nuts with the 

resilient non- 
metallic locking collar 
types...all sizes 
thread systems... 
any material. 


Write for Catalog 


ELASTIC STOP NUT CORPORATION 
Ave. Elizabeth, New Jersey 


grease, oil- 
soaked motor windings, fire and 
accident hazards. wonderful 
investment. 


Write for Bulletin #25 


You'll 
Sherman LUGS 


i 
Sherman can give you 
practically any kind 
standard or special lugs 
that you require—preci- 
sion made 
sized free from burrs 
or other defects. See the 
patented Sherman round 
end seamless 
can’t leak solder closed 
end. Samples FREE. 
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Tubing. See Tubing, Varnisned Fabrics; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 


Varnish. See Varnish, Insulating. 
Wax. See Wax and Compounds. 


INTER-COMMUNICATING EQUIPMENT 
Ae Mfg. Corp., 14-16 W. 17th St., New 
ork, 


IRONS, Soldering 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, 0. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 

Alden Products Co., 717 Center, Brockton, Mass. 

American Insulator Corp., New Freedem, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il. 

ae Prods. Corp., 2927 W. Harrison, Chi- 
cago, 

Kurz-Kasch, Inc., Dayton, O. 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 


Mass. 


LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 
LAMINATION DIES. See Dies Molds. 


LAMPS, Miniature 

General Electric Co., Nela Specialty Div., Lamp Dept., 
414 Eighth, Hoboken, N. J. 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson Ave., 
Long Island City, N. Y. 


LAVA 
American Lava Corp., Chattanooga, Tenn. 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


LEADS, FLEXIBLE. See Flexible Leads. 


LIGHTS, Pilot Indicator 
a Co. of America, 134 Liberty, New York, 


Drake Mfg. Co., 1713 Hubbard, Chicago, 
LIMIT SWITCHES. See Switches, Limit 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK WASHERS. See Washers, Lock 
and Spring. 


LUGS, Copper 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal seme Dresser Co., 1008 Park Ave., Syca- 
more, 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


Sherman Mfg. Co., B., Battle Creek, Mich. 


MACHINE SCREWS. See Screws, Ma- 
chine. 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINES, Impregnating 
Stekes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M., Meriden, Conn. 


MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 S. 54 Ave., Cicero, 
P. O., Chicago, Ill. 

Tubular Rivet & Stud Co., Wollaston, Mass. 

Weber Machine Corp., Rochester, N. Y. 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. (Small.) 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 
General Electric Co., Schenectady, N. Y. 


MANUFACTURING, Contract 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. See Pots 
Ladles. 


METALS, Colored. See Metals, Prefinished. 


METALS, Laminated. See Metal, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., 1322 Second St., Peru, Ill. 
“‘Nickeloid,’’ ‘“Tint-Metal.’’ 

Thomas Steel Co., Warren, O. 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Cc. S. Brainin Div., I. Stern & Co., Inc., 218 W. 40th, 
New York, N. Y. 

Callite Products Div., Eisler Elec. Corp., 547 - 39th 
Union City, N. J. ‘‘Calliflex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Il. 

General Plate, Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘“Truflex.’’ 


METERS. See Instruments. 


MICA 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 


Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica- 


bond.’” 
Genamal Electric Co., Section M-619, Insulating Materials 


Div., Appliance and Merchandise Dept., Bridgeport, 


Conn. 

Insulation Manufacturers Corp., 565 W. Washington 

Macallen Co., 16 Macallen, 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. Y-26. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


MOLDED INSULATION. See Plastics. 


MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes. 
Callite Products Division, Eisler Elec. Cerp., 547 — 
39th, Union City, N. J. 
Mallory & Co., P. R., Inc., In , Ind. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa. 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 


MOTOR GENERATORS 
ea Electric Co., Schenectady, N. Y. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


OTORS 
we also ‘‘Motor specifications for Designed-in Power 


Applications,’’ elsewhere in this issue.) 
Air-Way Electric Ap — Ohio. 
e Mfg. Ce., Dept. H, ance, O. 

Baldor Electric Co., 4351 Duncan Ave., St. Louis, Mo. 
Barber-Colman Co., Rockford, Il. 
Bodine Elec. Co., 2256 W. Ohio, Chicago, Ls 
Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 
Delco Appliance Division, General Motors Sales Corp., 

Rochester, N. Y. (Also Radio Tuning Motors.) 
Delco Products, Division General Motors Corp., Dayton, 

0 


Dumore Company, Dept. 100-A, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Il. 

General Electric Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Heinze Electric Corp., div. of HoudaiMe-Hershey Corp., 
Lowell, Mass. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Kendrick & Davis Co., Inc., Lebanen, N. H. 

Kingston-Conley Elec. Co., North Plainfield, N. J. 

Leland Elec. = 

Master Elec. » Dayton, O. 

Ohio Elec. Mfg. Co., 5905 Miaurice Ave., Cleveland, O. 

Reliance Elec. & Eng. Co., 1094 Ivanhoe, Cleveland, 0. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Smith Corp., F. A., Rechester, N. Y. 

Speedway Mfg. Co., 1828 Se. Ave., Cicero, 

Star Electric Motor Co., Bloemfield, N. J. 

U. 8. Electrical Motors, Inc., 86-34th St., Brooklyn, 


Victor Elec. Prods., Inc., 3047 Robertson Ave., Cincin- 


nati, O. 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Leuis, 


Mo. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


MOUNTINGS, Rubber 
Lord Mfg. Co., 1655 West 12th, Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs Jacks, Radio. 


NAILS 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 


NICKEL 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 
Somers Brass Co., Inc., Waterbury, Conn. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn. 
Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. Adnic. 
Seymour Mfg. Co., Seymour, Conn. 
Somers Brass Co., Inc., Waterbury, Conan. 


NUTS, Machine. See Bolts, Nuts and 
Screws. 


NUTS, Self-Locking 
Bisstie Stop Nut Corp., 1017 Newark Ave., Elizabeth, 


NUTS, Wing 
Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
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block from Penn Station and Empire State Building 
buses stop our door 


LARGE, BEAUTIFUL ROOMS WITH PRIVATE BATHS 
Single from daily Double from $4.50 daily 


HOTEL MCALPIN 


CAN YOUR PRODUCT IMPROVED WITH 


UNIVERSAL PORCELAIN 


The weakest detail often prejudices 
sales. let your product 
market with porcelain troubles. 
Universal porcelain 
insulators can made close 
dimension tolerances. They look 
better,— are better. Send specifi- 
cations,— blue print sample for 
suggestions and estimate. 


THE UNIVERSAL 1540 FIRST STREET 


CLAY PRODUCTS CO. SANDUSKY, OHIO 


ALLEN 


Hollow Screws fit your special 

electrical needs for small screws 

that under vibration. Ask for 

_FREE samples any sizes follow- 

ing: Hollow Set Screws size No. 

Head Cap 
No.2andup. 
Special 

order 


THE ALLEN MANUFACTURING COMPANY 


HARTFORD, CONNECTICUT, USA. 
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RUBBER 


(Neoprene) 


PRECISION 
4 f co Unnin 
ERG 
BLOCKS MPAN 


SWITCH DOWNEY, CALIFORNIA 


switch snapped off, affords sufficient time 
down the porch the light, lock garage and 
into the house the light, safely and con- 
veniently. Passed Underwriters’ Laborator- 
ies, Inc. This just another the many 
products for which Chace Thermostatic Bi- 
metal has been selected provide the neces- 
sary automatic action. Consult Chace about 
the use Bimetal your product. 
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HighTemperatur 
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and 
METAL 


brass 
end 
estimate, 


Insulate bare wire with LAVOLAIN ball and 
socket beads. dielectric and mechanical 
strength. sizes. Shown size. 


THE STAR PORCELAIN CO. 
Muirhead Ave. TRENTON, 


QUANTITY 
PRODUCTION 


RELAYS 


attractive 
layer wound coils. 


circuit type. 


ALLIED CONTROL CO., INC. 


227 FULTON STREET, NEW YORK 


quality—the 
best know how 
make! Dozens 
pave the way 
tions for your exacting 


DUNCO 
RELAYS 


STRUTHERS DUNN, Inc., 


Philadelphia,Pa. 


STEEL 


May 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 
= Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 


Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Til. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,’ 
“‘Levomatic,’’ ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. See Bearings 
Bushings, Graphite; Bearings Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
Ill. (‘‘Kimpak’’ Crepe Wadding.) 


PAINT. See Finishes. 


PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller Board, 
Slot Insulation. 

—~ . Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.”’ 

——— Fibre Products Co., 1402 Walnut, Wilming- 
ton e 

Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
“‘Armatite, ** *“Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
“Campbellite,” ‘‘C-F,” ‘Peerless.’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- 
ite.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Co., Dept. 31, 200 Varick, New York, 


National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


PHENOLIC COMPOUNDS. See Plastics. 
PHENOL FIBRE. See Plastics. 


PHOSPHOR BRONZE 

American Brass Co., Waterbury, Conn. 
Bunting Brass & Bronze Co., Toledo, O. 
Driver-Harris Co., Harrison, ’'N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 

Somers Brass Co., Inc., Waterbury, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Photronic.’’ 


PILLOW BLOCKS 


Ahlberg Bearing Co., 3030 West 47th, Chicago. Il. 
Fafnir Bearing Co., New Britain, Conn. 


PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears Pinions. 


PINS, Assembly 
Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J. 


PINS, Cotter 
Hubbard Spring Co., M. D., 
tiac, Mich. 


to 


Central Ave., Pon- 


PLASTICS, Laminated Molded 
(See also Tubing, Laminated Phenolic.) 

American Insulator Corp., New Freedom, Pa. (Cold 
Mold. 

PF. Works, Inc., Molded Plastics . Div., 
Auburn, N. Y. 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Beetle Products Div. of American Cyanamid Co., 30 
Rockefeller Plaza, New York, N. 

Brandywine Fibre Products Co., 1402 ‘Walnut, Wilming- 
ton, Del. 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill. 

Continental-Diamond Fibre Co., Newark, Del. 
“‘Dilecto,’’ ‘‘Dilophane,’’ ‘‘Celoron.’’ 

Dow Chemical Co., 1450 E. Main St., Midland, Mich. 

Durez Plastics & Chemicals, Inc., North Tonawanda, 


Formica Insulation Co., 4638 Spring Grove Ave.. Cin- 
cinnati, O. 

General Electric Co., Section C-20, Plastics Dept., 
Pittsfield, Mass. ‘‘Textolite.”’ (‘‘Cetec’’ Cold Mold.) 

Imperial _— Prods. Corp., 2921 W. Harrison, Chi- 
eago, Ill 

Kuhn & Jacob Moulding & Tool Co., 1204 Southard, 
Trenton, N. J. 

Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


N. Y¥. ‘‘Lamicoid.’’ 


oo Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 
nolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 
nee Rubber Co., Joseph, 330 Webster St., Trenton, 


Surprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


PLATES, Carbon Resistance 
~— Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


Morganite Brush Co., Inc., Long Island City, N. Y. 

Products, Inc., 9115 George Ave., Cleve- 
an 

Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa. 


PLATING GENERATORS 

Burke Electric Co., 12th & Cranberry Sts., Erie, Pa. 
Electric Specialty Co., 213 South, Stamford, Conn. 
General Electric Co., Schenectady, N. Y. 

Kendrick & Davis Co., Lebanon, N. H 


PLATINUM. See Points, Contact. 


PLUG CORD SETS 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
“ena Cable Corp., 420 Lexington Ave., New York, 


General Electric Co., Section Q-921, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Ge-Flex,’’ ‘‘Tell- 
tale Tap,’’ ‘‘Unicord.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


PLUGS, Attachment 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


PLUGS, Expansion 
= Spring Co., M. D., 552 Central Ave., Pontiac, 
Mich. 


PLUGS JACKS, Radio 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Tl. 


PLUGS SOCKETS, Multiple Contact 
Alden Products Co., 717 Center St., Brockton, Mass. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, IL 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


POINTS, Contact 

—a. Platinum, Silver, Tungsten, Special Al- 
oys. 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

C. S. Brainin Div., I. Stern & Co., Inc., 218 W. 40th, 
New York, N. Y. 

Callite Products Division, Eisler Elec. Corp., 547 39th, 
Union City, N. J. 

Fansteel Metallurgical Corp., N. Chicago, Il. 

General Plate, Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Gibson Electric Co., 500 Blvd. of Allies, Pittsburgh, Pa. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


PORCELAIN 

Akron Porcelain Co., Akron, O. 

American Lava Co.. Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“Nu-Blac,”’ ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’” 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, O. 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS LADLES, Melting 

Dunn, Inc., Struthers, 1321 N. Juniper, Philadelphia, Pa. 
**‘Dunco.’ 

General Electric Co., Schenectady, N. Y. 

Sta- Warm Electric Co., 565 N. Chestnut, Ravenna, O. 
“Triplex 

Trent ty Harold E., 619 N. 54th, Philadelphia, Pa. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PRESSES, Plastic Molding 
Stokes Machine Co., E. J., 5996 Tabor Rd. Olney P. O., 
Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 


PYROXYLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears Pinions, 
Non-Metallic. 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 


RECTIFIERS, Current 

Benwood Linze Co., St. Louis, Mo. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

International Telephone Development Co., Inc., 137 
Varick, New York, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N. E. Pitts- 
burgh, Pa. 


See Cera- 
mics; Cores, Resistor; Porcelain. 
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CAN’T 
too Particular 


THE MAKING 


Nor, YOU the 
Selection 


BRUSHES 


The many painstaking steps the 
manufacture carbon 
from the proper selection in- 
gredients the minutest details 
calibration and shunt attachments 
mark the difference between 
SUPERIOR and ordinary brushes. 
The fussier you might de- 
manding the most exacting speci- 
fications, the more 
feel. 


Let help you with specific 
problems 


THAT THE NAME 
9115 GEORGE AVENUE CLEVELAND, OHIO 


Double Cup Washer 
Lugs 1015 Series 


SOLDERLESS TERMINAL LUGS 
AND CONNECTORS FOR ALL PURPOSES 


WRITE FOR BULLETIN 8-D 


KRUEGER HUDEPOHL 
THIRD VINE STS. CINCINNATI, OHIO 


THE HILLIARD OVER- 
RUNNING CLUTCH... 


Four important functions: 


—automatic dual drive operation 
of any equipment with any type 
prime movers 


—automatic operation 2-speed 
drive 


—as ratchet, permitting infinite 
adjustment 
—as an automatic back-stop 


Write for booklet giving full information 


HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING...FRICTION...SINGLE 


HILLIARD CORPORA ATIO 
106 WEST ST. ELMIRA, 


FEBRUARY 1940 


FOR 


DESIGNERS 


AND 


ENGINEERS 


Competent sales engineers who are experienced felt 
men will happy advise with you. Their aim 
make customers not sales. Their practical 
knowledge the uses and advantages felt con- 
stantly being re-inforced with factual data from our 
Research Laboratory. Felt the most efficient, the 
most economical material for many applications 
provided the proper felt used. Our new data sheets 
enable you prepare precise specifications. 
then guarantee maintain uniformity repeat 
orders. glad send you set Data 
Sheets, have Sales Engineer call. 


American felt 
Company 


TRADE MARK 
315 Fourth Ave. New York, 


Felt for every purpose Standard for every 


SPURS WORMS 


SPIRALS RATCHETS 


BEVELS SEGMENTS 


SPIRAL GEARS like these can “go haywire 
they are not right wrong 
the big difference between being OUT 
the Buy yours from SPECIALISTS 


such as— 


Made order only stock catalog 


2650 Medill Ave. Phone Humboldt 3482 
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REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 
= Controls & Valves, Temperature; Thermo- 
stats. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 1321 N. Juniper, Philadelphia, Pa. 
**Dunco.”’ 
General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 


REGULATORS, Voltage 

Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
N. Y. 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. ‘‘Variac.”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Roller-Smith Co., Bethlehem, Pa. 

ee Corp., 150 Varick St., New York, 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Electric Sales Co., 1083 W. Van 
Buren, Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. ‘‘Agastat’’ (Time delay). 

~~ & Co., C. P., Lawrence & Lamon Aves., Chicago, 


Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 


Dunn, Inc., Struthers, 1321 N. Juniper, Philadelphia, Pa. 
**Dunco.’’ 

Eagle Signal Corp., Moline, Ill. 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

H-B Elee. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

+ Electric Co., Inc., 239 Lafayette St., New York, 


TROMBET SOLENOID CO, 


MILWAUKEE WISCONSIN 


D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
Ibs. Long Stroke—11 sizes Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes 2,500 
RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 


Gardiner Flux-Filled Solders save time and material be- 
cause their unvarying high quality makes possible faster, 
Cleaner work. acid and rosin 
alloys and core sizes gauges small 
1/32”. Gardiner solid wire, bar, drop and pellet solders 
provide same outstanding quality and price advantages. 


4818 So. Campbell Ave., Chicago, Ill. 


PORTLAND-MONSON 
SLATE CO. 


Quarriers 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

= Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 

Roller-Smith Co., Bethlehem, Pa. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


RESISTANCE LINE CORD. See Cords, 
Resistance Line. 


RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
“‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 

General Electric Co., Schenectady, N. Y. 

a Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 

Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Ill. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers. 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 
International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Ill. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 

Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, IIl. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“*Vitrohm.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


RHEOSTATS, Radio. See Resistors, Radio 
Control. 


RIVETING MACHINES. See Machines, 
Riveting. 


RIVETS 
Blake & Johnson Co., Waterville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 


RIVETS, Split Tubular 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., Cicero 
P. O., Chicago, Il. 

Tubular Rivet & Stud Co., Wollaston, Mass. 


R.P.M. COUNTERS. See Tachometers. 


RUBBER, Hard Soft Molded 
Western Rubber Co., Goshen, Ind. 


SCREW MACHINE PRODUCTS, Fibre. 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Blake & Johnson Co., Waterville, Conn. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 891 Broad, Providence, R. I. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. 

Waltham Watch Co., Waltham, Mass. 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2501 N. Keeler Ave., Chi- 
cago, Ill. ‘‘Sems.”’ 


SCREWS, Machine 

American Screw Co., Providence, R. I. 
Blake & Johnson Co., Waterville, Conn. 
Continental Screw Co., -New Bedford, Mass. 
Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corp., Dept. E, 190 Varick St., New York, 


Pheoll Mfg. Co., Chicago, Tl. 


Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2501 N. Keeler Ave., Chi- 
cago, Ill. 


SCREWS, Self-Tapping 
Parker-Kalon Corp., Dept. E, 190 Varick St., New 


York, N. Y. 
Shakeproof Lock Washer Co., 2501 N. Keeler Ave., Chi- 


cago, 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept. E., 190 Varick St., New 
York, N. Y. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2501 N. Keeler Ave., Chi- 
cago, Ill. 


SCREWS, Hollow Socket Head 
Allen Mfg. Co., Hartford, Conn. 


SCREWS, Thumb 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept. E., 190 Varick St., New 
York, N. Y. 

Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Wood 

American Screw Co., Providence, R. I. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corporation, Dept. E. 190 Varick, New 
York, N. Y. 

Pheoll Manufacturing Company, Chicago, Illinois. 

— Burdsall & Ward Bolt & Nut Co., Port Chester, 


N. 
Scovill Manufacturing Co., 65 Mill, Waterbury. Conn. 


SEALS, Oil 
— Felt Co., Inc., 315 Fourth Ave., New York, 


Felters ‘Co., Inc., 201 South, Boston, Mass. ‘‘Dufelt.”’ 

Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 

Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Til. 


SEATERS, Commutator Brush 
Ideal —— Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


SHADES, Mica 

as ' eel Co., Dept. 31, 200 Varick, New York, 

New England Mica Co., Waltham, Mass. 

SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 


SHEETS, Enameling 

American Rolling Mill Co., 131 Curtis St., Middletown, 
Ohio. ‘‘Armco.’’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos T., Chicago, Ill. 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 

American Nickeloid Co., 1322 Second St., Peru, Ill. 
(Pre-finished. ) 

American Rolling Mill Co., 131 Curtis St., Middletown, 
Ohio. ‘‘Armco.’’ 

American Stee] & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Ill. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHELLS, Screw Socket 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
| 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Handy & Harman, 82 Fulton, New York N. Y. 

General Plate, Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, Var- 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SOCKETS, Lamp 
General Electric Co., Section Q-921. Appliance and 
Merchandise Dept., Bridgeport, Conn. 
— Mfg. Co., Inc., James, 150 Exchange St., Malden, 
ass. 


SOLDER, Self-fluxing 

Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, Ill. 
Ruby Chemical Co., 68 McDowell St., Columbus, Ohio. 


SOLDER, Silver 

General Plate Co., Div. Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘“‘Sil- 

White Dental Mfg. Co., S., 211 12th St., Phila- 
delphia, Pa. 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Burnley Battery & Mfg. Co., North East, Pa. 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill. 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
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NEW 7-INCH PORTABLES 


FOR LABORATORY-COMMERCIAL 
AND INDUSTRIAL TESTING 


Instrument with 
Scale. 


Special Standard 
Sensitivity. 


Mirror Scale. 

Oak Carrying Case 
with Detachable 
Cover. 


Accurate 


Write for details 
your needs. 


Pittsburgh’s Newest Hotel 
400 rooms, all with radio 


cost, outside view bath. Models 725-735 Portables may obtained 
standard and special ranges, including instruments 
extreme sensitivity for laboratory use—as well 
those for general commercial and industrial testing 
purposes. The large 7-inch instrument has long 
six-inch mirror scale, maximum dial opening, and 
knife-edge pointer assure quick accurate readings. 
Accuracy within for many ranges). Aavil- 
able milliammeters, ammeters, 
voltmeters, millivoltmeters, 
ple single ranges. Case quarter-sawed golden 
oak, 11” 4”, with handle and detachable Another 
cover. Black bakelite panel. model, Round in- 

struments are available 


tandard special ranges 


Section 312, Harmon Drive 


THE TRIPLETT ELECTRICAL INSTRUMENT CO., Ohio 


USING 
COSTLY 
WIRE JOINTS 


USE 


slash material costs the Millions Ideal 
moment you give the order to are used today by equipment 
use these inexpensive, solder- manufacturers for making joints 


the HUNTER 

contribution your prod- 
uct that comes from right 
design, right materials, 
right forethought and 
ing production. HUNTER 


service com- 


that are better electrically— 
less, tapeless wire connectors. atronger mechanically. 


Ideal Wire-Nuts replace term- 

binding posts, Fully Approved. Listed 

solder and tape joints, hazardous Underwriters’. Write today 

solder heating operations. for free samples to: 
ELECTRICAL PRODUCTS DIVISION 


IDEAL COMMUTATOR DRESSER COMPANY 


1008 Park Avenue Sycamore, 


35TRONG 

ENGINEERING 


PAY DIVIDENDS BETTER 
PERFORMANCE 


Designed specifically for your product—highest quality 


plete; consult free- 


DAVIS 
MADE 
SOLENOIDS 


obligation. 


hout—low unit your profits for 
1940 Davis-Made Electro-Magnetic Windings. ALL TYPES 


Send for catalog listing Solenoids, Kickers, Transformers, 


MATERIALS 
FEBRUARY 1940 123 


J 
2 
| 


For simplification opera- 
tion; for increased efficiency, 
for sales appeal—an automatic. 
timer will prove advantageous 
catalog timer model for product. 


Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The Thompson 
Clock Co. 


Bristol, Conn. 


UILDING 


SIGNAL KWIXSET 


\ SS 
Water Street Cube. TAS 


NEW, IMPROVED ANS 
ECONOMICAL? 


switch this bench type 
tool allows both hands 


Write for literature. 


RADIO WORKS 
MERCURY SWITCHES 


Kester Solder Co., 4201 Wrightwood Ave., Chicago, Ill. 
Ruby Chemical Co., 68 McDowell St., Columbus. Ohio. 


SOLDERING IRONS. See Irons, Solder- 
ing. 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Til. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. 

Electrocoil Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II. 

National Acme Co., 170 E. 13l1st St., Cleveland, O. 

Trombetta Solenoid Co., Milwaukee, Wis. 


SPEED INDICATORS. See Tachometers; 
also Stroboscopes. 


SPEED REDUCERS 

Alliance Mfg. Co., Dept H., Alliance, Ohio. 

Barber-Colman Co., Rockford, Ill. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. 

Crocker-Wheeler Elec. Mfg. Co., Ampere, N. J. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

Delco Products, Div. General Motors Corp., Dayton, O. 

Dumore Co., Dept. 100-A, Racine. Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Il. 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Hayden Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

James Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
Til. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 

Kendrick & Davis Co., Lebanon, N. H. 

Leland Elec. Co., Dayton O. 

Master Elec. Co., Dayton, O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Star Elec. Motor Co., Bloomfield, N. J. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec. Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SPEED REGULATORS. See Controllers, 
Motor. 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D. Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 552 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
taymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, Chicago, III. 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il. 

Aluminum Goods Mfg. Co., Manitowoc, Wis. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Dayton Rogers Mfg. Co., Minneapolis, Minn. 

Hubbard Spring Co., M. D., 552 Central Ave.. Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Linden & Co., Inc., 891 Broad, Providence, R. I. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, III. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2501 N. Keeler Ave., 
Chicago, Tll. 

Sherman Mfg. Co., H. B. Battle Creek, Mich. 

Willor Mfg. Co., 72 Spring St., New York, N. Y. 


STAMPINGS, Small Non-Metallic 

Brandywine Fibre Products Co., 1462 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section B-49, Plastics Dept., Pitts- 
field, Mass. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, III. 

Richardson Co., Melrose Park (Chicago), Il. 

Taylor Fibre Co., Norristown, Pa. 


Motor. See Controllers, Mo- 
or. 


STEEL BARS SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets 
Iron Enameling 


STEEL, Stainless 
American Rolling Mill Co., 131 Curtis St., Middletown, 
Ohio. ‘‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Driver Co., Wilbur B., Newark, N. J. 
Republie Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Strip 

American Nickeloid Co., 1322 Second St., Peru, Ill. 
(Pre-finished. 

American Rolling Mill Co., 131 Curtis St., Middletown, 
Ohio. ‘‘Armco.’’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

tranite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son., Inc., Jos. T., Chicago, Ill. 

Thomas Steel Co., Warren, O. (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated.) ‘“Thomastrip.’’ 


STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


STRIPPERS, Wire 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Pyramid Products Co., 2224 S. State, Chicago, Ill. 

Smith Corp., F. A., Rochester, N. Y. 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O. 


STROBOSCOPES 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. ‘‘Strobo- 
tac.”’ 


SWITCHES, Heater 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


SWITCHES, Level and 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Lighting Fixture 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied-Control Co., 227 Fulton, New York, N. Y. 

Barber-Colman Co., Rockford, Ill. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp., 1 E. Spring, Freeport, Ill. 

National Acme Co., 170 E. 131st St., Cleveland, O 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


SWITCHES, Mercury 

Electric Switch Corp., 1411 Union, Columbus, Ind. 

General Electric Vapor Lamp Co., 887 Adams, Hoboken, 
N. JZ. ‘‘Cooper Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Powrex Switch Co., 196 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Ill. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
Dunn, Inc., Struthers, 1321 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 
Roller-Smith Co., Bethlehem, Pa. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 


SWITCHES, Thermostatic 


Fenwal Incorporated, Ashland, Mass. 
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BRUSH FACTS 
for the 


MOTOR SPECIFIER 


SOME VALUABLE 
HIGHLIGHTS 
BRUSH GRADES 

AVAILABLE AND 
THE ELEMENTS 
AFFECTING THEIR 


PERFORMANCE. 


THIS INFORMATIVE 
ARTICLE APPEARS 
PAGE 


FEBRUARY 1940 


HERE’S NEW 
SMALL SWITCH 


FOR 


APPLIANCES 


This neat small Single Pole 
and “OFF” Toggle Switch de- 
signed control heating and cook- 
ing appliances, equipment using 
fractional motors, lighting equip- 
ment and heating elements. Case 
and handle are made white 
black plastic, and the switch snaps 
into position and held securely 
cadmium plated steel springs. 
screw mounting necessary. Just the 
switch you have been looking 
control light, power heat. 

electric ranges convenience outlet 
that matches the switch available. 


Data will sent request. 


THE HART MANUFACTURING CO. 
Hartford 


LAMINATIONS STAMPINGS 


Quality years specializing producing lamination 

Expert Workmanship and laminations. types laminations carried 

Modern Equipment stock. Large efficient production facilities. Special 

Prompt Deliveries machines and instruments developed and built 
specifications. Inquiries invited. 


MUCH MORE 


How Much More than its competitors your product offers, 
often decides its purchase. 


BUILD 
SOLDERLESS LUGS 


Simple—easily 
adapted almost 
any product design. 
use. 
extreme pull 

Bottom wire 
wires tight com- 
pletely 
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SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
General Elec. Co., Dept. 6-201, Schenectady, N. Y. 


TACHOMETERS 
General Radio Co., 30 State, Cambridge, Mass. 


Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. 


TANTALUM 
Fansteel Metallurgical Corp., N. Chicago, Ill. 


TAGS, Terminal, Wire Cable 
National Band & Tag Co., Dept. 9-801, Newport, Ky. 


TAPES, Cotton, Linen, Silk 
General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SPIRAL 


WRAPPED 
ROUND 


RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE 
801 GLASGOW AVE., WAYNE, IND. 


obligation. 


Standard types 


engineered 
to meet your 
specifications. 


EYELETS and Special 
zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


zinc for commercial 
uses 


THE PLATT BROS. CO. 
Waterbury, Conn. 


FROM ROOM FURNACE 
TEMPERATURES 


Unit Heaters, Air Heaters, Vane Heaters, 

Types. Why not ask for engineering 
date? Write for name nearest representative. 


HAROLD TRENT CO. 
619 54th ST., PHILADELPHIA, PA. 


Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, III. 
Co., Dept. 31, 200 Varick, New York, 


J. Sullivan & Sons Mfg. Co., 2224 N. 9th, Philadel- 
phia, Pa. Insulating tape. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

— ened Co., Dept. 31, 200 Varick, New York, 


TAPE, Rubber and Friction 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvyd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TAPE, Scotch 
Minnesota Mining & Mfg. Co., 791 Forest Ave., St. 
Paul. Minnesota. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.’’ 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, 

Mica Insulator Co., Dent. 31, 200 Varick, New York, 

“Empire.” 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 

burgh, Pa. 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain Locking 
Shakeproof Lock Washer Co., 2501 N. Keeler Ave., 
Chicago, 


TERMINALS CONNECTORS 

Alden Products Co.. 717 Center, Brockton, Mass. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Burke Electric Co., 12th & Cranberry Sts., Erie, Pa. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, 0. 

—— Inc., 4252 Lincoln Ave., Chicago, Ill. (For 
‘uses. ) 

— Mfg. Co., Inc., James, 150 Exchange St., Malden, 
ass. 

ee Co., 17 Virginia Ave., Providence, 


Sherman Mfg. Co., B., Battle Creek, Mich. 
Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, III. 


TESTERS, Coil 
See also Instruments. 

Roller-Smith Co., Bethlehem, Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, III. 

Dunn, Inc., Struthers, 1321 N. Juniper, Philadelphia, l’a 

Fenwal, Incorporated, Ashland, Mass. 

General Electric Co., Schenectady, | ae 2 

Hart Mfg. Co., Hartford, Conn. ‘Diamond H.’’ 

H. B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 


Mercoid Corp., 4201 Belmont Ave., Chicago, Hl. ‘‘Pyro- 


therm,’’ ‘“‘Sensatherm,’’ ‘‘Vasaflame.’’ 
Micro Switch Corp., 1 East Spring. Freeport, Il. 


Spencer Thermostat Co., 105 Forest, Attleboro, Mass. 


TIMING DEVICES 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


Automatic Temperature Control Co., 31 E. Legan, Phila- 


delphia, Pa. 

Barber-Colman Co., Rockford, Ill. 

Cramer Co., R. W., Centerbrook, Conn. 

Dunn, Inc., Struthers, 1321 N. Juniper, Philadelphia, Pa. 
“‘Dunco.”’ 


Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 


General Electric Co., Dept. 6B-261, Schenectady, N. Y. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 


Hansen Mfg. Co., Princeton, Ind. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


Industrial Timer Corp., 101 Edison Place, Newark, N. J. 


Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 
Thompson Clock Co., H. C., Bristol, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Walser Automatic Timer Co., Graybar Bldg., New York, 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa. 
TOOLS AND JIGS 


Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMERS 


For built-in applications to electrically operated ma- 


chines, appliances and equipment. 
Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Cole Radio Works, Caldwell, N. J. 
Dano Elec. Co., 93 Main, Winsted, Conn. 


Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 


Electricoil Co., Inc., 6 Varick, New York, N. Y. 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
N.Y. 


General Electric Co., Ft. Wayne, Ind. 

General Kadio Co., 30 State, Cambridge, Mass 
“*Variac.”’ 

Sola Electric Co., 2525 Clyburn Ave., Chicago, Ill. 

Standard Transformer Co., 1500 N. Halsted, Chicago, Ill. 

Superior Elec. Co., 56 Harrison St., Bristol, Conn. 
“*Powerstat.”’ 

Caeeg Transformer Corp., 150 Varick St., New York, 


Ww aa Leonard Elec. Co.. 34 South, Mt. Vernon, N. Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh. Pa. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 
Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Til. (Square. Rectangular, Round.) 


TUBING, Brass Copper 

American Brass Co., Waterbury, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Continental- Diamond Fibre Co., Newark, Del. ‘‘Cellu- 


la 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O. 

General Electric Co., Section C-20, Plastics Dept., 
Pittsfield, Mass. ‘“Textolite.”’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


National Vulcanized Fibre Co., Wilmington, Del. 
**Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Il. ‘‘Insu- 
rok.’’ 


Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TUBING, Monel Nickel 
International Nickel Co., Inc., 67 Wall, New York, 
N. Y. 


TUBING, Phosphor Bronze 


American Brass Co., Waterbury, Conn. 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

National Vulcanized Fibre Co., Wilmington, Del. ‘Peer 
less,’’ ‘*Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 


TUBING, Varnished Fabric (Spaghetti) 

B_ & C Insulation Products, Inc., 3 East 17th St., 
New York, N. Y. 

Brand . Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.’’ 

General Electrie Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. “Empire.’’ 

Surprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass. 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 
Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J. ‘‘Kulgrid.’’ 
Fansteel Metallurgical Corp., N. Chicago, III. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


UNITS AND ELEMENTS, 
Heating 

Ceram-I-Cast Corp., Plainfield, N. J. 

General Electric Co., Dept. 6A-201, Schenectady, N. Y 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila 
delphia, Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


VACUUM SWITCHES. 
Vacuum. 


VARNISH, Insulating 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Linolac.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 


WASHERS, Felt 
aS Felt Co., Inc., 315 Fourth Ave., New York, 


See Switches, 


N. 

Felters Co., Inc., 201 South, Boston, Mass. 

Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Til. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 
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Fresh from the press comes 
the new Dunco Relay Book. 
Besides listing the full line 
standard and many, special 
Dunco relays, contains 
wealth engineering and ap- 
plication information invalu- 
able all relay users. 


YOURSFOR 


copy. available your 
fingertips full details line 
that, for years, has led the way 
new standards relay quality 
and dependability. 


STRUTHERS DUNN, Inc. 


1321 Cherry St. Philadelphia, Pa. 


Form the habit! 


you would informed with 
regard electrical and me- 


chanical practices today, 
they are used the design 


and engineering electric- 
ally operated products 


ELECTRICAL 
MANUFACTURING 


regularly 


sure see every issue 


FEBRUARY 1940 


Beyond 


MOST VALUABLE CONTRIBUTION 
THE OPERATION YOUR PRODUCT 


first glance just strangely shaped piece 
metal BUT many important devices this piece 
metal almost priceless value operating 
efficiency. This the Dole Thermostatic Bi-Metal 
element well known temperature responsive 
device. only one the numerous forms which 
Dole Bi-Metal being furnished manufacturers. 


Specially notable are the distinctive qualities that can 

engineered into Dole Bi-Metal. Put your questions 
our staff. Cooperation working out their problems 
given freely all possible users. Write for descrip- 
tive booklet, full cost cutting ideas! 


BI-METAL 


THE DOLE VALVE COMPANY, 1901-1941 Carroll Ave., Chicago, 


DeWITT OPERATED 
HOTELS 
Cleveland HOTEL HOLLENDEN 
Columbus THE NEIL HOUSE 
THE MAYFLOWER 
N.Y. BARON STEUBEN HOTEL 


N.Y. THE JAMESTOWN 
and 


THE SAMUELS 


Marsh 
Vice-President 


Theo.DeWitt 
President 


The hotels that check with every travel standard 
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Bean Tool East Alton, 

Butcher & Hart Mfg. Co., Toledo, O. 

Eaton Mfg. Co., Massillon, O. 

Hubbard Spring Co., M. D., 552 Central Ave., Pon- 
tiac, Mich. 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis. 

Philadelphia Steel & Wire Corp., Germantown, Phila- 
delphia, Pa. 

Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2501 N. Keeler Ave., Chi- 
cago, Ill. 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 
Ill 


Washburn Co., Worcester, Mass. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
3ristol, Conn. 

3ridgeport Brass Co., Bridgeport, Cnon. 

Hubbard Spring Co., M. D., 552 Central Ave., Pon- 
tiac, Mich. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre, Vul- 
also Plastics; also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement. 
John C. Dolph, 166-8 Emmet St., Newark, N. J. 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Mica cel Co., Dept. 31, 200 Varick, New York, 
N.Y 


Sauereisen Cements Co., Pittsburgh (15), Pa. 


WELDING EQUIPMENT 
Burke Electric Co.. 12th & Cranberry, Erie, Pa. 
General Electric Co., Schenectady, N. Y. 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, Ill. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 
Torrington Mfg. Co., Torrington, Conn. 


WINDING MACHINES, Coil 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


Universal Winding Co., P. O. Box 1605, Providence, 
R. I. “‘Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE, Bare 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
_—— Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, II. 
Bridgeport Brass Co., Bridgeport, Conn. 
a Cable Corp., 420 Lexington Ave., New York, 


Roebling’s Sons Co., John A., Trenton, N. J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copper Clad 

Callite Products Division, Eisler Elec. Corp., 547 39th, 
Union City, N. J. 

General Cable Corp., 420 Lexington Ave., New York, 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Hubbard Spring Co., M. D., 552 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Insulated 
(See also Cable, Heavy Duty; Cord, Flexible.) 
American Steel & Wire Co., Rockefeller Blidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
*‘Colo-Rubber,”’ ‘‘Nitro.’’ 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
General Cable Corp., 420 Lexington Ave., New York, 


N. 
General Electric Co., Section Y-94012, Appliance and 


General Electric Co., Dept. 6-201, Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass.) 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn. ,,  Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. 


We a 
Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. ‘‘Enamelite,”’ 
“‘Cottonite,’’ ‘‘Silkenite,’’ ‘‘Paperite,’’ ‘‘Celenite,’’ 
“*Heatex.’’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich, ‘*Vega-Chromoxide.’’ 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
“‘Cotenamel,”’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, 

General Elec. Co., Section Y-94012, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 746 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 

American Brass Co., Waterbury, Conn. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ ‘‘Cup- 
ron,”’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ ‘‘Radlocarb,’ 
**Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘‘Ad- 
vance,’’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,”’ 
“*Gridnic,”’ “‘Radioohm,’”” ‘‘Ohmax,’’ ‘‘Midohm,’’ 
*‘Lohm,’’ ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,’’ 
“‘Chromel-Alumel.”’ 


ZINC 
Sheet, Rod, Tube, Wire, Anodes. 

New Jersey Zinc Co., 160 Front, New York, N. Y. 
“Horse Head.’’ 


more, Merchandise Dept., Bridgeport, Conn. Platt Bros. Co., Waterbury, Conn. (Fuse Metal.) 


This CLASSIFIED INDEX Feature... 


PROVIDES QUICK, EASY AND RELIABLE REFERENCE THE SOURCES MATERIALS, 
PARTS, EQUIPMENT AND FINISHES USED THE FABRICATION FINISHED PRODUCTS. 
ALWAYS REFER IT. CONSULT THE ADVERTISING FOR ADDITIONAL DATA. 


LAMINATION DIES 


TERMINAL PANELS 


Terminals, such these, supplied mounted panels, your blue print, 
probably standard panels shown our bulletins will fulfill your requirements. 


Write Asking for Bulletins 


Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 


HOWARD JONES 


2300 WABANSIA AVENUE 


For high-speed economical production, you need perfect 
dies. Good laminations can only made from good die. 


424 ST. PAUL STREET ROCHESTER, NEW YORK CHICAGO, ILL. 


products shown the left are 
typical specimens Imperial custom 
molding. Here are products the modern 
tempo where molding plays most im- 
portant part creating consumer accept- 
ance. They are products where production 
costs had kept low where quality 
and accuracy had maintained. 
Imperial can handle your molding 
economical basis any plastic material 
and yet maintain the highest standard 
workmanship. 
IMPERIAL MOLDED PRODUCTS CORP. 
2921 West Harrison St., Chicago, Ill. 


IMPERIAL 


jal you can 


desks, 
colorful modern; 
tarnish. 
the 
olor can’t chi 
stock parts 


catalog mailed request. 
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URING 


Wire winding fibre 
glass core, covered with 
braiding 


Two sizes: 1/16” dia. 
watt per body inch; 1/8” 
dia. 2 watts. 


Takes 300% overload with- 
out breakdown. 
ing temperatures up to 
1000° F. 


Resistance 700 ohms 
and 750 
per 
ohm per body 
inch. Any length 
500 ft 


GLASOHMS* 


TINY POWER RESISTORS 
AND HEATING ELEMENTS 


FIRST-AID TOWARD WIND- 
ING SPECIALIZED COILS 
WHEN LIMITED PRODUC- 
LOCAL 
WINDING. HOW 
SECURE THE BEST RESULTS 
FIELD. 


Write your business letterhead for samples 
CLAROSTAT 
power resistors and heating elements with fibre-glass 
insulation. find many places for these 
unique resistors your assemblies. *And we'll 
gladly quote you any resistance, wattage, quan- 
tity. 


Registered Trade Mark applied for. 


PRINCIPAL | CITIES © 


INFORMATIVE 
ARTICLE APPEARING 
PAGE 
THIS ISSUE 
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The conciseness, characteristic all Ward 
Leonard Relays, due sound engineering 
and careful workmanship. The very attri- 
butes that impart precision assure rugged- 
ness and long life. Ward Leonard Relays 
are made wide variety sizes, types 
and contact arrangements. Send for Bul- 


letins describing relays interest you. 


LIST BULLETINS 


Light Duty Relays Bulletin 
Intermediate Duty Relays 
Heavy Duty Relays #131 132 
Sensitive Relays #251 
Time Delay Relays 362 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC COMPANY 
South Street, Mount Vernon, 


Please send Relay Bulletins Nos. 


Acme Electric Mfg. Co. 


American Automatic Sales Co. 111 
Barnes Co., Wallace, Div. of Associated Spring Corp. ....... 115 
Callite Products Div., Eisler Electric Corp. 111 
Delco Products Div., General Motors Corp. 
General Plate Co., Div. of Metals & Controls Corp. ......... 17 
Herzog Miniature Lamp Works, 116 
imperial Molded Products 128 
International Telephone Development Co., Inc. 
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INDEX ADVERTISERS 


Landis Gyr, Inc. 
Leland Electric Co. 
Linden & Co., Ine. 


New Departure, Div. General Motors Sales Corp. 


Spencer Thermostat Co., Div. Metals Controls Corp. .... 
Weston Electrical Instrument Corp. 
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The Story 


utomatic 


Send for 


this 


Read How --- 


Automatic Molding Machine possible use 
savings paid for the machine 100 days.”’ 


“eliminating conventional multiple-cavity mold paid for 
Automatic Molding and its mold before the 
machine was installed.” 


one manufacturer the cost moldings from $15. $1.70 


per thousand (for all material, power, heat and direct 


Automatic Molding Machines pro- 
duce identical moldings highest 
quality. They mold intricate 
side-draws, undercuts threads. 
Conventional multiple-cavity molds 
are not Parts are molded 
only needed inventories may 
may changed low cost. Auto- 
matic moldings are more econom- 
ical, for many purposes, than 
stampings, die-castings machined 
parts, etc. 


Write for the complete story. 


STOKES MACHINE CO. 
5996 Tabor Rd. Philadelphia, Pa. 


Stokes Completely Auto- 
matic Molding Machine. 


Representatives New York, Chicago, 15-tons capacity. 
Cincinnati, St. Louis, Cleveland, stroke. Other models 
Detroit, Boston available. 


Pacific Coast Representative: 
Butcher Company, Inc. 
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When you have unusually difficult elec- radio devices, etc. IMC also offers 
trical insulation problem, call Insu- complete line nationally recognized 
lation Manufacturers Corporation man. insulating materials. All orders for stand- 
IMC maintains staff engineers who ard materials are shipped from the Chi- 
specialize the selection and application cago warehouse, the same day they are 
insulation for motors, transformers, received. Samples sent upon request. 


DISTRIBUTORS THESE “TOP QUALITY” INSULATING MATERIALS 


MACALLEN DIEFLEX MANNING IMCORP 
Compressed Sheet Mica Products Varnished Tubings, Saturated Insulating Papers and Press Hard Maple Wood Slot Wedges 
Sleevings Boards 

DOLPH’S NATIONAL VARTEX FIBERGLAS 
Insulating Varnishes, Compounds Hard Fibre and Phenolite Varnished Cambric, Tapes, Tapes, Sleevings, Twines 
Products Canvas 


Also complete line Cotton Tapes, Staybindings, Webbings and Sleeving; Asbestos Woven Tapes and Sleevings; Adhesive and Friction Tapes; 
Rogers and Rofico Boards; Respro Products; Cellulose Acetate Sheeting; and other electrical insulating materials. 


INSULATION MANUFACTURERS CORPORATION 


CHICAGO CLEVELAND 
565 West Washington Blvd. Leader Building 


MILWAUKEE DETROIT MINNEAPOLIS PEORIA 
312 East Wisconsin Avenue 11341 Woodward Avenue 316-318 Fourth Avenue, South 309 Kellogg Avenue 


BCAs run COOL the ice 
this GIFFORD-WOOD machine cuts 


Fully equipped with BCA Annular 
Ball Bearings, this ice-scoring 
machine Gifford- Wood Company, 
Hudson, New York, chews through 
tons ice easily and smoothly 
you would cut yourself piece 
pie. Putting the ice storage 
Horton-Pilsner Brewing Company, 
New York City, efficient pro- 
duction basis just one the many 
interesting jobs which Gifford-W ood 
conveying and materials handling 
machinery called upon 
When leading manufacturers 
their field, like Gifford-Wood, rely 
your machinery depends smooth- 
running ball bearings for operating 
talk BCA engineer. 


YOURS request. New BCA Data BEARINGS COMPANY AMERICA 
with complete engineering information BCA Ball 
Bearings, including the new Composition Seal Bearings 519 Harrisburg Avenue, Lancaster, Penna. 
which provide more space for the lubricant. rite for it. 
RADIAL ANGULAR CONTACT THRUST 
BEARINGS 
132 ELECTRICAL MANUFACTURING 
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When you think piston rings, the first name that comes your mind 
PERFECT CIRCLE. maintain this position Perfect Circle rings 
must made from the best materials and with the finest precision 
manufacturing equipment. Perfect Circle engineers have found that 
they can improve their equipment, make more compact, lower its 
cost, and increase its safety and convenience using Master Motors 
built meet their individual requirements exactly. You too may 
secure these advantages. Investigate unusual ability serve 
you promptly and economically, with motors that really fit your needs. 
THE MASTER ELECTRIC COMPANY DAYTON OHIO 


ks 


ASTER MOTORS 


ALUMINUM GOODS MFG. CO. 


WISCONSIN 


may hold 
J a re 
CONTAINER USERS DEPEND THE 
which the stampings and sales appeal that aluminum 


